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P r e v i o u s work from t h e s e l a b o r a t o r i e s was c o n c e r n e d 
w i t h t h e 3 a e y e r - V i l l i g e r o x i d a t i o n of 3 r - a c e t o x y c h o l e s t - 5 -
e n - 7 - o n e ( i ) anci c h o l e s t - 5 - e n ~ 7 - o n e ( I I ) . The k e t o n e ( I ) 
w i t h p e r b e n z o i c a c i d p r o v i d e d t h e €. - and £ - l a c t o n e s ( I I I ) 
and (IV) and an u n s e p a r a b l e m i x t u r e of t h e s e c o - a c i d s (V) 
and ( V I ) . I n t e r e s t i n g l y , t h e k e t o n e ( l l ) f u r n i s h e d the seco-
a c i d ( V I I ) as the s o l e p r o d u c t of t h e o x i d a t i o n . 
( I ) 
( I I ) 
R 
OAc 
H 
^8H17 
AcO 
un; 
AcO 
CHO 
(IV) 
AcO 
(V) 
COOH 
(VI) 
COOH GOG& 
(VII) 
- i i -
In the present work, several h i the r to unexplored yet 
ea s i ly accessible s t e ro ida l ketones, such as 3p-halo-5oC-
cholestan-6-ones (VII I ) , (IX) and (X), 3CQ5-cyclo-5ce-cholestan-
6-one (XI), cholesta-3,5-dien-7-one (XII) , methyl 3^-&cetoxy-5' 
keto-5 ,6-secocholestan-6-oate (XIII) and 6(^-bromocholest-4-en-
3-one (XIV) were subjected to the Baeyer-Vill iger oxidation 
condi t ions . The s t ruc tu res of the products obtained were 
es tabl i shed on the basis of chemical and spectra l evidences. 
R 
(VIII) 
(IX) 
(x) 
CI 
Br 
I 
(XI) (XII) 
AcO 
(XIII) 
COOCHr 
Br 
(XIV) 
- i i i -
The ch loroke tone (VI I I ) on perbenzoic ac id ox ida t ion 
us ing p - t o l u e n e s u l p h o n i c ac id as the c a t a l y s t , gave the € -
l a c t o n e (XV) as the major product t o g e t h e r wi th seco-hydroxyacid 
(XVl)(minor p r o d u c t ) , an a r t e f a c t of (XV). On the o ther hand, 
the ke tones (IX-XI) provided the € - l a c t o n e s (XVII), (XVIII) 
and (XIX), r e s p e c t i v e l y as the s o l e product of the ox ida t i on . 
S i l i c a ge l 
LixUH 
(XXII) 
column 
t Benzene 
I 
p-TsOH 
Na-AmOH 
(XVI) 
00H 
CH2N2 
OOGM 
(XXI) 
- i v -
X" 
H 
X 
(IX) Br 
(X) I 
PhC03H 
p-TsOH 
Na-AmOH 
* (XX) 
(XI) 
PhCOgH 
p-TsOH 
(XIX) 
The ketone (XI I I ) under s i m i l a r c o n d i t i o n s of ox ida t ion 
provided the £ - l a c t o n e (XXIII) and the s e c o - a c i d e s t e r (XXIV), 
a product of e l i m i n a t i o n of a c e t i c a c i d from the s t a r t i n g 
ketone ( X I I I ) . The probable mechanism fo r the formation of 
(XXIII) has been d i s cus sed . 
- V -
Ae< 
PhCOgH 
p-TsOH 
!OOCHr •xft COOCH, 
( X I I I ) (XXII I ) (XXIV) 
The k e t o n e (XIV) , when s u b j e c t e d t o t h e B a e y e r - V i l l i g e r 
o x i d a t i o n c o n d i t i o n s , f u r n i s h e d an cC, ( ^ - u n s a t u r a t e d £ - l a c t o n e 
(XXV) t o g e t h e r w i t h a Y ~ l a c t o n e (XXVI). The p r o b a b l e mechanism 
f o r t h e f o r m a t i o n of (XXVI) h a s been d i s c u s s e d . 
(XIV) 
PhCOgH 
p-TsOH cfy-
Br COOCiL 
(XXV) (XXVI) 
Interestingly the ketone (XII), with similar reaction 
conditions with perbenzoic acid afforded the epoxyketone (XXVII) 
and the dihydroxyketone (XXVIII), the product of hydrolysis of 
- v i -
(XXVIl ) , and no e x p e c t e d l a c t o n e was o b t a i n e d . 
( X I I ) 
PhCOgH 
• • • • ! I • - 1 
p-TsOH Kx^A 
0* 
(XXVII) 
H + /H 2 0 
I 
OH 
(XXVIII) 
Ac 2 0 /Py 
r 'Vx^Ao 
OAC 
(XXIX) 
P A ft T - I I 
P r e v i o u s communica t ions from t h e s e l a b o r a t o r i e s d e s c r i b e d 
t h e p r e p a r a t i o n of a z a s t e r o i d s from 3 ^ - a c e t o x y c h o l e s t - 5 - e n - T -
one ( i ) , c h o l e s t a - 3 , 5 - d i e n - 7 - o n e ( X I I ) , c h o l e s t a - 4 , 6 - d i e n - 3 - o n e 
(XXX), 3 / ^ - c h l o r o - 5 o G - c h o l e s t a n - 6 - o n e ( V I I l ) and 3p2 -ace toxycho le s t -
4 - e n - 6 - o n e (XXXI) by Schmid t r e a c t i o n o r by Beckmann r e a r r a n g e -
ment of t h e c o r r e s p o n d i n g o x i m e s . 
- v i i -
C8H17 
AcO ^J^A 
( i ) (XII) (XXX) 
AcO 
(VI I I ) (XXXI) 
The p r e s e n t work i s an ex t ens ion of the above and 
employed the e a s i l y a c c e s s i b l e s t e r o i d a l ke tones such as the 
cycloketone ( X I ) , bromoketone (IX) and iodoketone (X) as the 
s t a r t i n g m a t e r i a l s . 
The Beckmann rearrangement of 3of ,5-cyclo-5jc-cholestan-
6-one oxime (XXXIl), 3(*-halo-50C-cholestan-6-one oximes (XXXIII) 
and (XXXIV), us ing th iony l c h l o r i d e o r / and p - to luenesu lphonyl 
c h l o r i d e fol lowed by column chromatography over n e u t r a l alumina, 
p rov ided the lac tams (XXXV), (XXXVI) and (XXXVII), r e s p e c t i v e l y . 
^ y i i i -
S p e c t r a l and c h e m i c a l p r o p e r t i e s s u p p o r t e d t h e s t r u c t u r e s 
p r o p o s e d f o r t h e s e l a c t a m s . 
(XI ) 
C 8 H 17 
NHo0H:HCl 
— * > p - T s C l / P ^ 
(XXXI I ) (XXXV) 
NH20H:HC1 
NH 0H:HC1 
— 2 • 
Na-AmOH 
(XXXVIII) 
Na-AmOH i 
i)SOC y™ 
(ii)p-TsOi/fy 
I 
NOH 
(XXXIV) 
A 1 2 ° 3 
(XXXVil) 
- i x -
In an a t tempt to ob t a in the amino ac id (XXXIX), or 
p roduc ts der ived from i t , the l ac tam (XXXV) on hyd ro ly s i s with 
hydrobromic ac id i n b o i l i n g ace tone , gave the oxime (XXXII), 
the product of Retro-3eekraann rea r rangement" , the cycloketone 
(XI) and the bromoketone ( I X ) , an a r t e f a c t of (XI ) . 
HBr/Acetone 
NOH 
(XXXV) 
HBr/Acetone 
^SmA 00H 
(XXXII) (XI) 
(XXXIX) (IX) 
In order to evaluate the generality of the " Retro— 
Beckmann rearrangement", a number of steroidal lactams (XXXVI — 
XXXVIII) and (XL XLIV) were heated with HBr in acetone, and 
- X -
in none of these cases we could obtain any evidence of "''Be'tr^ -
Beckmann rearrangement". 
(XXXVI) 
(XXXVII) 
(XXXVIII) 
(XL) 
(XLI) 
Br 
I 
H 
CI 
OAc 
-H 
-H 
(XLII) 
E 
(XLIII) OH 
(XLIV) OAc 
The cyclooxime (XXXIl) was converted into the corresponding 
ketone (XI) with HBr acetone mixture. This led to the possibility 
that this combination may be of general use in converting oximes 
to their respective ketones. A large number of steroidal oximes 
(XLV LI), (XXXIII) and (XXXIV) were subjected to deoximation 
with HBr and it was found that this combination is an effective 
reagent for regeneration of ketones from their oximes in moderate 
to fair yields. 
- X I -
H NOH 
(XXXIII) Br 
(XXXIV) I 
(XLV) CI 
(XLVl) H 
(XLVII) 
H O N ^ s ^ S ^ 
i i ' •NOH 
(XLIX) 
(L) 
'A 
OH 
OAC 
'
C :
^ > ^ ^ N U H 
(XLVIII) (LI) 
I t has not been es tab l i shed that whether i t i s a case of 
simple hydrolysis of oxime or the method involves transoximation. 
P A tt T - I I I 
Several papers dealing with mass spectrometry of s teroids 
have appeared recent ly and as a r e s u l t of which useful correlat ions 
between s t ruc tu res and spect ra have been arr ived a t . In the 
present study the mass spec t ra of several 7a-aza, 6-aza (r ing a 
- x i i -
^-lactams), 6-oxa (ring B € -lactones) compounds in cholestane 
series and cholesta-3,5-dien-7-one (XII) and related compounds 
have been studied and discussed. The composition of the salient 
fragment ions have been determined by accurate mass measurement 
which throws l igh t on the proposed fragmentation pathways. The 
formation of some of the sa l ient fragment ionsis supported by 
appropriate met as table peaks. 
7a-Azasteroids. 
A survey of the l i t e r a tu re revealed that no work has been 
reported on the mass spectrometry of steroidal ring B € -lactams. 
This prompted us to examine the mass spectra of several s t ruc-
tura l ly related 7a-aza compounds such as the € -lactams (XLII), 
(XLIII), (XLIV) and (LI l ) . 
R 
(XLII) (XLIII) OH (LII) 
(XLIV) OAc 
-xlii-
The mass s p e c t r a of these lactams a re conspicuous by the 
p resence of a fragment ion peak a t m/e 222 (C._HOQN) which can 
be of d i a g n o s t i c va lue in c h a r a c t e r i s a t i o n of such l a c t a m s . 
6 - A z a s t e r o i d s . 
In c o n t i n u a t i o n of the above work, mass s p e c t r a of f ive 
s t r u c t u r a l l y r e l a t e d 6 - a z a s t e r o i d s (XXXVI), (XXXVIII), (XL), 
(XLI) and ( L I I I ) have been examined. 
(XXXVI) Br ( L I I I ) (XXXVIII') 
(XXXVIII) H 
(XL) CI 
(XLI) OAc 
These lac tams show two s i g n i f i c a n t c leavage modes »A1 
and ' B' as shown in (XXXVIII') which may be of d i a g n o s t i c va lue 
in c h a r a c t e r i s a t i o n of such l a c t a m s . 
- x i v -
6 - 0 x a s t e r o i d s . 
A few papers d e a l i n g wi th mass spec t romet ry of s t e r o i d a l 
l a c t o n e s have appeared r e c e n t l y but no work has been r e p o r t e d on 
the s t e r o i d a l r i n g B £ - l a c t o n e s . In course of our s tudy we had 
prepared s e v e r a l r i n g B € - l a c t o n e s such as (XV), (XVII) , (XIX) 
and (XX), the mass s p e c t r a of these compounds have been examined. 
(XV) 
(XVII) 
(XX) 
CI 
Br 
H 
(XIX) 
The spectra of these € -lactones were found to be cons-
picuous by the presence of a prominent fragment ion peak at 
m/e 318 (Go^380^ which may be of limited value in characteriza-
tion of such lactones. 
- XV -
Cholesta-3»5-dien-7-one (XII) and related compounds. 
Mass spectra of (i), (XII), (XXVII XXIX), (XXIV), 
(VII) and (LIV) have been examined. 
(I) (XII) (XXVII) 
RO 
.AyJ^A 
COOCfL COOR 
R 
(XXVIII) H 
(XXIX) Ac 
(XXIV) (LIV) 
(VII) 
R 
CH, 
H 
A number of conclusions have been arrived at from the 
characterization point of view of such compounds. 
T H E O R E T I C A L 
Mass Spectrometry of Steroidal Ketones and their Derivatives 
The mass spectra of steroids and related substances have 
received attention from various groups. As early as 1956 de Mayo 
and Reed obtained the mass spectra of a few such compounds and 
showed that the molecular weight and the size of the side chain 
can be determined by this technique* A somewhat more detailed 
2 
paper , unfortunately with only fragmentary data on the spectra 
offered some explanation for the cleavage processes based on 
prominent rupture of highly substituted or allylic bonds. Other 
3 4 investigations have dealt with oxygen substituted steroids ' , 
and most comprehensive study of consistent series of derivatives 
K 
was concerned with saturated ketones . 
All these studies indicate the prominence of certain 
fragmentation processes such as elimination of the side chain 
plus 42 mass units (involving three additional carbon atoms) and 
elimination of water from hydroxy compounds and acetic acid from 
acetates. 
The first mentioned fragmentation is of considerable 
value in establishing the side chain and the presence of a 
tetracyclic steroid carbon skeleton. A number of reasons have 
been suggested for the loss of 42 + R in (i) such as fragmentation 
O O A PC 
along 1 • 2 or 3 ' , without any explanation or supporting 
experiments. 
-1 
( I ) 
The first two (l and 2) of these cleavages would involve 
the extremely unlikely fragmentation of three bonds with the 
formation of energetically unfavourable fragments, while the 
path 3 could lead to ally lie carbonium ion (a) or (b) as shown 
in Scheme 1. 
Scheme - 1, 
(I) (a) 
3 -
A distinction between these two possibilities awaits 
the preparation of suitable derivatives deuterated at C18 and 
C8, respectively. 
The mass spectral studies of a large number of steroidal 
ketones have been carried out in the last few years and initially 
6 7 it was realized ' that extensive correlations between the mass 
spectral fragmentation pattern of steroidal ketones and structure 
are not very feasible. However, the extensive deuterium labelling 
8—11 
experiments performed in this class of compounds have given 
a great insight into the mechanism of dissociative and rearrange-
ment processes upon electron impact, leading to its utility in 
structure elucidation. The results can be discussed by consider-
ing them separately according to the position of the carbony1 
group in the steroid molecule. 
- 4 -
Steroidal Ketones, 
1-Ketones. 
5 11 The s ignif icant fragment ion peaks in the mass spectrum * 
of Setf-androstan-i-one ( II ) are at m/e 274(M+), m/e 259 (M-CH3)(a), 
a/e 256 (M-HgO), a/e 24i (M-HgO + CHg), m/e 23i (M-43)(b), m/e 
203(c) , m/e 124(d) and m/e i l l . 
By accurate mass measurement of the fragment ions combined 
12 
with mass spectra of appropriate deuterated analogues , it was 
possible to describe the mechanism of fragmentation of (II) 
leading to several of the prominent ions (Scheme 2). 
Scheme - 2f 
m/e 259 
(s) 
m/e 259 
m/e 231 
<J>) 
m/e 231 
ffl/e 203 
<J3> 
m/e 124 
Surprisingly, none of the M^3 ion ar i . e s ^
 l 0 s 8 o f ^ 
OgH, f r . „ ring
 D , . process prevailing m the fragmentation of 
pregnanes and cho les tanes 1 3 . 
- 6 -
Accurate mass analysis of the spectra of the labelled 
analogues of ( I I ) indicate that there i s no loss of DSO from 
2,7 and 19 deuterated derivatives* For 3 and 6 deuterated 
analogues a lso , no appreciable shi f ts were found for M-H„0 
(m/e 256) peak. Therefore, this process seems to be partial ly rand 
as for other cycl ic ketones , I t i s pertinent to mention that 
isotopic label l ing technique in mass spectrometry i s important 
17 even i f high resolution spectra are available , 
Cholestan-1-one ( i l l ) and methyl 1-ketoetianate (IV) show 
similar pattern of fragmentation as observed for ( II ) • 
COOCHc 
H 
( I II ) (IV) 
2 - and 3-ketones, 
5 18 19 The mass spectra of steroidal 2- and 3-ketones »*°»* are 
so similar to each other that i t i s often d i f f i cu l t to differen-
t iate them with this method alone and therefore these are discussed 
together. 
The peaks shown by 5cC-cholestan-2-one (V) are at m/e 386(M ) , 
m/e 371 (M-CHj, m/e 328 (M-58)(e), m/e 246 (ring D cleavage) 
and m/e 231, 
- 7 -
An interesting feature of the mass spectra of the ketones 
18 
(V) and 5oC-androstan-2-one (VI) i s an abundant M-58 peak . With 
the help of deuterium label l ing and accurate mass measurement, 
this fragment (M-58) i s shown to arise by expulsion of acetone 
from the molecular ion (Scheme 3) 20 
Scheme - 3. 
(V) R, CQH17 
(VI) H, H 
R«C8H17, m/e 328 
R=H , m/e 216 
- 8 -
The mass spectra of several 3-ketones (VII-XII) have 
5 19 
a l so been examined * and they a l l show s imi lar fragmentation 
pat tern . As an i l l u s t r a t i o n , the fragmentation pattern of 5cC-
androstan-3-one (VII) has been discussed which g i v e s prominent 
fragment ion peaks at m/e 274(M+), m/e 259 ( M - C H 3 ) , m/e 231 
( l o s s of ring D ) , m/e 203 and m/e 202, the l a t t e r two fragment 
ions are shown to occur according to Scheme 4 19 
R 
(VII) H; 5<C-H 
(VIII) C8H17; 5CC-E 
(IX) C8H17; 5/&-H 
(X) (XI) lflC-CHj 
(XII) I^-CH. 
Scheme - 4 . 
- 9 -
(VII<) = 
t/e 202. 
- 10 
- * 
T f ^ 
m/e 202 
(VII*) 
(h«) 
m/e 202 
11 -
The l o s s of ring A i s p r a c t i c a l l y n e g l i g i b l e in 5oC-
cbolestan-3-one (VIII) but not i ceab le in sP-cholestan-3-one 
(IX) • lac-Methyl and lj^-methyl-17~hydroxy-50C-androstan-3-ones 
(XI) and (XII) g ive s i m i l a r mass spectra as shown by ( V I I ) , but 
4,4-dimethyl-5flC-androstan-3-one (X) undergoes fragmentation in 
ring A with cleavage of Cl-2 and C4-5 bonds g iv ing an ion peak 
5 
at m/e 216 as observed in androstan-2-one (VI) . 
4-Ketones. 
4 -Ketos tero ids , such as cholestan-4-ones (XIII) and (XIV) 
show pr inc ipal cleavage occurring oC- to the car bony 1 group and 
rupture of the most h ighly subs t i tu ted (C9-10) bond of ring B, 
r e s u l t i n g in a strong peak at m/e i l l , re ta in ing r ing A including 
angular methyl group and capture of one hydrogen atom. This peak 
at m/e 111 i s not a f f ec t ed by any subs t i tuent in r ings C and 0. 
Other peaks a t m/e 246 and m/e 231 a r i s e due to cleavage 1 and 2 
in ketones (XIII) and (XIV) and not as soc ia ted with the 4 keto 
group, represent ing the usual fragmentation of r ing D in oholestanes, 
17 
1 
2 
(XIII) 5K-H 
(XIV) 5(*~H 
- 12 -
6-Ketones. 
The mass spectra of several s t ero ida l 6-ones (XV-XVIII) 
have been examined by various group of workers. The mass spectrum 
of cholestan-6-one (XV) ' has been discussed as an i l l u s t r a t i v e 
exampl e • 
H 0 
R B» 
(XV) 
(XVI) 
(XVII) 
XVIII) 
H 
OAc 
CI 
H 
C8H17 
C8Hi7 
C8HiT 
H 
The spectrum of (XV) shows the fragment ion peaks at 
m/e 386 (M+), m/e 371 (M-CH3), m/e 331 (M-55), m/e 273, m/e 246, 
m/e 245, m/e 231 (r ing D c l eavage ) , m/e 123 and m/e 95. The 
fragmentation pathways (Scheme 5) have been described with the 
help of spectra of various deuterated and C3-subst i tuted cholestan-
6-ones such as (XVI) and (XVII) together with the accurate mass 
measurement of s a l i e n t fragment i o n s . 
- 13 -
m/e 371 
m/e 331 
Scheme - 5^ 
m/e 371 
(XV) 
m/e 246/245 
- 14 -
CQH. 
m/e 123 
(XV») R, C8H1 7 
(xfrxtr) R, H 
•LI 
m/e 123 
m/e 95 R 
- 15 
7-Ketones. 
The presence of a ketonic group at p o s i t i o n 7 in s t ero id 
molecule g ives a mass spectrum in which main fragmentation 
process i s represented by ^ - c l e a v a g e of the most heav i ly s u b s t i -
tuted C8-14 bond, fol lowed by cleavage of Cl i -12 bond, the charge 
remaining with the oxygen containing fragment. The important 
fragment ion peaks in the mass spectrum of 5oC-cholestan-7-one (XIX) 
are at m/e 386 (M+), m/e 37i (M-CH3), m/e 368 (M-HgO), m/e 290, 
m/e 246, m/e 231, a /e 191, m/e 178, m/e 165 and m/e 135• 
R» 
(XIX) 
(XX) 
(XXI) 
(XXII) 
(XXIII) 
(XXV) 
H 
OAc 
H 
OH 
OAc 
H 
C8H17 
C8H17 
H 
H 
H 
C9H19 
(XXIV) 
The formation of the important fragment ions m/e 191, 
m/e 178 and m/e 165 in the spectrum of (XIX) was shown from its 
- 16 
molecular ion as In Scheme 6. This was further supported by the 
peak at m/e 236 (addition of CJBLCO in the mass spectrum of 3p*-
acetoxyccholestan-7-one (XX) and by the sh i f t to m/e 237 and m/e 
238 in the mass spectra of 6o(-deutereo- and 6,6-dideutereo deri-
21 
vatives of (XX), respectively* 
Scheme » 6« 
C8H1T"|. 
Despite the fact that 5oc>androstan-7-one (XXI) behaves 
somewhat differently from (XIX) in mass spectrometry* a number 
of ring A substituted derivatives behave quite similar to the 
parent ketone (XXI) » • The mass spectra of (XXI), 3p-hydroxy-
5<C-androstan-7-one (XXII), 3(^»acetoxy-5aC-androstan-7-one (XXIII) 
and af^-hydroxy^j^dimethyl-SflC-dj^-androstan^-one (XXIV) are 
21 
remarkably similar . The general fragmentations of 7-ketones 
can be shown by cleavages (i-5) in (XXI). 
- 17 -
(XXI) 
The peaks corresponding to the fragment ions at m/e 135(g) 
on 
and a/e 178(h) in the spectrum of (XXI) are also observed corres-
pondingly in the spectra of the ketones (XXII - XXV) and predo-
minant with an approximately constant ratio. Formation of these 
fragment ions can be shown according to Scheme 7* 
Scheme - 7. 
m/e 178 
^ 
<*> 
a/e 135 
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11-Ketones. 
The mass spectrum of 5cC-androstan-il-one (XXVI) shows a 
few prominent fragment ion peaks at m/e 274 (M+), m/e 259 (M-CH3), 
Q 
a /e 177, m/e 164 and m/e 151. Deuterium l a b e l l i n g experiments 
of the ketone (XXVI) indicated that ex tens ive hydrogen migrations 
accompany the pr inc ipal c leavages which produce fragment ions 
m/e 177, m/e 164 and m/e 1 5 i . 
S 
(XXVI) H, 5eC 
(XXVII) H, 5 ^ 
(XXVIII) C2Hg, 50C 
(XXIX) C2H5 , 5(* 
The primary process i s ( -c leavage of the most heavi ly 
s u b s t i t u t e d C9-10 bond fol lowed by s p l i t t i n g of C7-8 or C6-7 or 
C5-6 bond, charge remaining with the oxygen containing fragment. 
The base peak in the mass spectrum of (XXVI) at m/e 164 includes 
ringsC and D together with C7, therefore , s u b s t i t u e n t s in ring A 
of 11-ketos tero ids do not a f f e c t the peak while addit ional groups 
8 in ringsC and D cause s h i f t s as observed in the mass spectrum of 
5°G-pregnan-ll-one (XXVIII) where the peak i s sh i f t ed to m/e 192. 
- 19 
The mass spectra of cis and trans isoners of androstan-
11-one (XXVI) and (XXVII) are identical8 with the difference in 
quantitative nature of lower mass units. The same relationship 
was noted in the mass spectra of 5oG- and 5(3-pregnan-ii-ones 
(XXVIII) and (XXIX). 
c 
With the help of extensive deuterium label l ing experiments' 
i t has now been established that the formation of the base peak 
(m/e 164), in the spectrum of 5o£-androstan~li-one (XXVI) did not 
involve the attractive^-hydrogen from CI. The formation of the 
ions m/e 177 and m/e 164 was explained as in Scheme 8. 
Scheme - 8, 
V^ 
CH, 
i/e 177 m/e 164 
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12-Ketones. 
By analogy with the mass spectral fragmentation behaviour 
of 6 —ketosteroids, 12-ketones with their similar environment, 
suffer the loss of ring D with capture of one hydrogen atom by 
the oxygen containing fragment. Difference in the nature of 
K 
side chain at C17 i s not of any significance • These character-
i s t i c s are shown by the spectra of methyl 12-ketocholanate (XXX) 
and 3fc-acetoxyergostan-12-one (XXXI). 
'COOCH, 
C 9 H 1 9 
H 
(XXX) (XXXI) 
The ketone (XXX) exhibits a strong peak at m/e 233 in i t s 
mass spectrum, which i s equivalent to a fragment ion retaining 
rings A, B and C with C18 methyl and one additional hydrogen atom. 
In the mass spectrum of 3(^-acetoxyergostan-12-one (XXXI), this 
peak appeared at m/e 291 showing addition of 58 mass units due 
to the acetoxy (CHJ300) substituent at C3, Another strong peak 
at m/e 231 i s due to the further loss of acetic acid, which i s a 
5 7 
common feature * in spectra of acetates. 
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15-Ketone. 
The 15-ketosteroid studied for i t s mass spectral fragmenta-
tion behaviour i s 3{*-hydroxy-5eC-cholestan-15-one (XXXII) and i t s 
spectrum showed important fragment ion peaks at m/e 402 (M+), 
m/e 384 (M-H20), m/e 369 (M-CH3 + HgO), m/e 330, m/e 289, m/e 261, 
m/e 234 and m/e 209. 
?8fl17 
H 
(XXXII) 
The fragment ions of higher molecular weights are rationa-
l i z e d by clearages promoted through the proximity of the earbony1 
group. Cleavage at e i ther one of the c(-posit ions of the keto 
group together with rupture of the C13-17 bond was said to lead 
to fragment ions m/e 261 and m/e 234. The genesis of a strong 
peak at m/e 209 in the spectrum of (XXXII) was explained by hydrogen 
transfer followed by cleavage of the activated C12-13 bond to give 
the fragment ion (b) m/e 209, with charge remaining on the oxygen 
containing ring D fragment (Scheme 9 ) , 
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Scheme - 9 , 
C8H17 C8Hi7 
(XKIl) (a) 
m/e 209 
16- and 17-Ketones. 
The mass spectra of androstan-16-one (XXXIII) and androstan-
17-one (XXXIV) are on the whole very similar ' , the difference 
being that of a strong M-57 peak in (XXXIII) while (XXXIV) exhibits 
substantial peaks at M-44 and M-56 as well as a small peak for 
M-57 fragment ion. The M-44 fragment ion peak represents a charac-
t e r i s t i c feature noted among bicycl ic ketones, where this unusual 
l o s s of two additional hydrogen atoms has also been noted. The 
metastable peak at 194 in the spectrum of (XXXIII) indicated that 
the formation of this fragment involves a one-step process from 
the molecular ion. 
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H 
R R 
(XXXIII) 
(XXXV) 
(XXXVI) 
(XXXVII) 
(XXXVIII) 
H 
C8H17 
CH3 CA 
C3H7 
(XXXIX) 
(XL) 
(XLI) 
(XLII) 
C4H9 
C5H11 
C6H13 
C7H15 
(XXXIV) 
The mass spectrum of 5c(-cholestan-16-one (XXXV) i s 
i d e n t i c a l , with i t s 5P-isomer with s i g n i f i c a n t peaks a t m/e 386 (M+), 
m/e 371 (M-CHg), m/e 301, m/e 273, a /e 259, m/e 232 and m/e 217. 
Deta i led i s o t o p i c l a b e l l i n g s tud ie s in mass spectrometry 
of 16-ketones (XXXV-XLIl) with varying C17-alky1 groups have l e d 
to few conclusions which are i l l u s t r a t e d in terms of mass spectrum 
of (XXXV)20. 
The base peak due to the M-15 fragment ion in the spectrum 
of (XXXV) a r i s e s by the expuls ion of a methyl group. The l a b e l l i n g 
experiments hare e s t a b l i s h e d that none of the s ide chain methyl 
group i s l o s t in t h i s fragmentation but the i n t e n s i t y of the peak 
suggested that e l iminat ion of the C18 methyl i s favoured because 
of i t s proximity to the carbonyl group. The generation of a 
s p e c i e s (a) from the molecular ion (XXXV') and l o s s of methyl group 
- 24 -
(C18) gives a double bond (C13-17) in the fragment ion (b) as 
shown in Scheme iO. 
Approximately one third of the m/e 301 (<j) ion i s formed 
due to the l o s s of the isohexyl side chain from the ion (a) 
(Scheme 10) and the remaining involves the f i s s ion of the same 
C20-22 bond, associated with a reciprocal hydrogen transfer between 
Cl7 and the side chain. The back transfer of hydrogen from the 
side chain i s not specif ic and involves hydrogen attached to C23, 
C24 and C25 in approximately equal amounts (Scheme 10), 
I 
(a) 
(c«) 
m/e 301 
<J>> 
m/e 371 
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Steroidal oC,ft-Unsaturated ketones. 
The mass spectral behaviour of variously substituted ocf*-
unsaturated ketones is quite consistent and of structural utility, 
because of the greater specificity of charge localization in the 
conjugated carbonyl (£=C-CO-) group as compared to the simple carbonyl 
function. This is also well illustrated by the mass spectral 
studies on various steroidal °C ^ -unsaturated ketones. 
5°C-Androst-2-en-l-one (XLIII). 
The mass spectrum of 5cC-andros t-2-en-l-one (XLIII) gave 
s ignif icant ion peaks at m/e 272 (M+), m/e 189, m/e 122, m/e 109 
and m/e 108. With the help of mass spectra of various deuterated 
analogues of (XLIII), the origin of the fragment ion peaks have 
12 been rationalized . The sh i f t s of the peak for fragment ion 
m/e 189 (a) in the mass spectra of deuterated analogues of (XLIII) 
indicated that C5, C6 and C7 are retained in the charged fragment 
while C2 to C4 are expelled. I t therefore represents the loss of 
ring A and a methyl group as in the saturated ketone ( I I ) . I t 
was proposed that the C18 methyl was l o s t and the formation of the 
ion m/e 189 was shown according to Scheme 11. 
The fragment ion m/e 122 (_b) in the mass spectrum of (XLIII) 
corresponds to the peak at m/e 124 in the mass spectrum of the 
ketone (II ) with a difference of two mass uni t s , due to the un-
saturation in ring A. This indicated that ring A i s retained in 
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the fragment ion (j>). The greater importance of this fragmentation 
when compared with the saturated ketone (II) . i s due to the fact 
that the ion (b) formed can derive further s tabi l izat ion by i s o -
merization to the phenol (jb*) and the process was described accord-
ing to Scheme 11. 
Scheme - 11» 
m/e 189 
0 0 H 
(*) (b»> 
m/e 122 
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The fragments m/e 109 and m/e 108 (c) In the mass spectrum 
of (XLIIl) were shown to retain ring A, by deuterium labell ing 
11 experiments , and their formation was accounted for by the 
cleavages of C9-10 and C5-6 bonds. The other poss ib i l i ty i s the 
cleavage of C6-7 bond, as the peak at m/e 108 was shifted to 
m/e 110, in the mass spectrum of 6,6-dideutereo analogue of (XLIIl). 
The formation of the fragment ion m/e 108 (_c) i s shown to 
involve the cleavage of C9-10 and C6-7 bonds in (XLIIl) with the 
l o s s of C19 methyl group according to Scheme 12. Complex, uncertain 
rearrangements with rupture of C9-10 and C5-6 bonds give rise to 
12 
the fragment ion m/e 109 • 
Scheme - 1 2 . 
(XLIII») 
I 
+. 
& > 
(£) 
m/e 108 
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Andros t - l - en -3 -one (XLIV). 
22 The mass spectrum of a n d r o s t - l - e n - 3 - o n e (XLIV) showed 
impor tan t peaks a t m/e 272 (M+) , m/e 230(d ) , m/e 188 and m/e 122. 
The Important fragment ion m/e 230 (jd) was shown to be a 
hydrocarbon fragment (C i7Ho6^ b y * n e d e u t e r i u m l a b e l l i n g e x p e r i -
ments . F u r t h e r , the peak a t m/e 231 in the mass spectrum of 
2 , 4 , 4 - d 3 d e r i v a t i v e of (XLIV) showed the l o s s of C D 0, 44 mass 
22 
u n i t s . I t was sugges ted t h a t two i s o t o p e s a r e l o s t with C4, 
t h e r e f o r e the p rocess of f ragmenta t ion begins wi th the molecular 
ion ( X L I V ) . C y c l i z a t i o n and c leavage of C4-5 bond g ives r i s e 
t o the charged fragment ion m/e 230 (j[) as shown in Scheme 1 3 . 
Scheme - 13 . 
22 
The deuterium labelling experiments have shown that 
the fragment ion m/e 188 is arising by the loss of ring A carbons 
along with C19 methyl group while C5, C6, 07 and C17 are retained 
- 29 
in the charged fragment. It was also observed that C8-hydrogen 
atom is transferred quantitatively to the neutral fragment hut 
the mechanism was not clearly given for the process of dissocia-
tion22. 
The fragment ion m/e 122 (^ ) retains ring A with C6 and 
the angular methyl group. Mechanism for the formation of this 
fragment ion is shown in Scheme 14. Transfer of one hydrogen 
from C8 (as indicated by deuterium labelling) and cleavage of 
G6-7 bond in (e.) gives rise to the fragment ion (j[) which is 
finally isomerized to the aromatic system {V). 
Scheme - 14. 
(XLIV*) <e) 
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* 
Androst-4-en**3-»one (XLV). 
The mass spectral fragmentation behaviour of androst-
4-en-3-one (XLV) is quite similar to that of androst-i-en-3-one 
(XLIV) with respect to the high intensity peaks at m/e 230, 
m/e 187 and m/e 124 but a characteristic abundant peak was 
observed at m/e 149 22 
The formation of the fragment ions m/e 230 (g) and 
m/e 187 (h) was exp l a ined , wi th the he lp of deuterium l a b e l l i n g 
(Scheme 1 5 ) . 
Scheme - 15. 
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The fragment ion m/e 149 (j_) was shown to a r i s e by the 
c leavage of the C6-7 and C9-10 bonds accompanied by the t r a n s f e r 
of one hydrogen atom to the n e u t r a l oxygen con ta in ing fragment 
and the charge remaining wi th the hydrocarbon moie ty . 
The r e s u l t s of the deuterium l a b e l l i n g experiments show 
t h a t only 50% of the mig ra t ing hydrogen comes from C8, wi th a 
l i t t l e C i l -hydrogen . The mechanism suggested involves the 
pr imary c leavage of C9-10 bond in the molecular ion (XLV1) 
fol lowed by hydrogen mig ra t ion in the spec i e s (i) and cleavage 
of C6-7 bond to give r i s e to the fragment ion ( j j as shown in 
Scheme 16. 
Scheme - 16. 
(XLV) (1) 
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An alternative mechanism for the formation of fragment 
ion m/e 149 (^f) was shown involving the molecular ion (XLV) 
(Scheme 17). 
Scheme - 17, 
(XLV") 
The most abundant ion m/e 124 (k ) , in the spectrum of the 
ketone (XLV) was explained to a r i se by the cleavage process 
s imi lar to the one shown in Scheme 16, but during th is d i s so-
23 
c ia t ion two hydrogen atoms are t r ans fe r red to the charged 
22 oxygen containing fragment. Suggested mechanism involves 
migration of hydrogen atom from Cil in the molecular ion of 
(XLV) followed by the t r ans fe r of C8-hydrogen atom as in 
Scheme 18. 
33 -
Scheme - 18 . 
(XLV"» ) 
22 As an a l t e r n a t i v e , Scheme 19 was sugges ted where the 
mig ra t i on of C8 hydrogen i s followed by the t r a n s f e r of C l l 
hydrogen. 
Scheme - 19. 
(XLV») 
(is) 
m/e 124 
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The mass spect ra of sP -d . - and l l , l l - d 2 - d e r i v a t i v e of 
(XLV) indicated that one or both of the mechanisms (Schemes 13 
22 
and 19) are operative . 
The mass spectrum of highly subs t i tu ted s t e ro id hormone, 
cor t i sone (XLVl) shows two important fragment ion peaks in the 
22 high mass range . The f i r s t one occurring at m/e 230 (M-60) 
i s shown to a r i se by the cleavage of C17-20 bond with the loss 
of a hydrogen atom. 
The formation of the second fragment ion m/e 122 (l), 
appearing as the base peak, was represented to a r i s e by a process 
involving hydrogen t rans fe r from Ci as shown in Scheme 20. 
Scheme - 20. 
(XLVI) 
(D 
a/e 122 
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The mass spec t ra of androst-4-ene-3,11-dione (XLVTI) and 
5flC-androst-l-ene-3,11-dione (XLVIII) and t h e i r fu l ly deuterated 
analogues were measured and i t was found that t h e i r major ion 
peaks are r e s u l t i n g from cleavages, d i f ferent from those observed 
in case of t h e i r i l -deoxo de r iva t ives , (XLV) and (XLIV). 
Mass spectrum of andros t -4-ene-3 , l l -d ione (XLVTI) exhibi ts 
many va r i a t ions from tha t of (XLV), only neg l ig ib le corresponding 
ion peaks appear at m/e 201, m/e 163, m/e 124 and m/e 122. The 
base peak at m/e 122 as observed in the spectrum of cor t isone 
(XLVT), also suggested tha t t h i s i s a general process for / \ - 3 , 
22 11-dione s t e r o i d s . The deuterium l abe l l i ng experiments have 
13 
ruled out the postulated possible hydrogen migration from Gl to 
Cll carbonyl and indicated that one hydrogen atom from 02, C4 or 
C6 i s l o s t from the charged fragment. 
(XLVII) (XLVIII) 
22 The mass spectrum of androst-1-ene-3,11-dione (XLVIII) 
does not exhib i t the M-42 or the M-84 peaks as pr incipal fragments 
but m/e 122 again appears as the base peak. In contras t to 
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^ -isomer (XLVTI), the presence of l i - k e t o group in (XLVIII) 
i s predic ted to enhance the fragmentation because of the formation 
of a more conjugated system in the fragment ion formed. 
The s tudies of the fragmentational behaviour of 3 ,11-
dione s te ro ids (XLVIl) and (XLVIIl) c l ea r ly showed that oC,/*-
unsaturated carbonyl group has grea ter fragmentation direct ing 
influence than the simple carbonyl group, because of the more 
loca l i za t ion of charge in conjugated systems. 
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Steroidal Lactones. 
The mass spectral behaviour ' of lactones show 
that only a small fraction of the total ion current i s carried 
by the molecular ion and most important peaks arise due to the 
cleavage of bond adjacent to the ring oxygen atom. The rf- and 
£-1 act ones ' with general formula (XLIX) and (L), give fragment 
ions m/e 85 (a) and m/e 99 (jb), respectively, through this cleavage, 
24 This criterion i s sometimes used for the dist inct ion of isomeric 
rf- and £ - lactones . The loss of CO, and CHO moieties from the 
fragment ion (b) i s found to be intense in £-lactones . The 
mode of decomposition attributed to the lo s s of a molecule of 
CO 2 is insignificant for the lactones of more than 7 or 3 carbon 
23 
atoms • 
0 
(XLIX) (a) (L) (b) 
The most common feature which has been observed in the 
mass spectra of santonins,such as ( L l ) , i s associated with an 
27 28 abundant M-73 ion * . The accurate mass measurement showed 
28—30 i t to be arising by the expulsion of WVlactone ring with 
one hydrogen atom. The process of dissociation was explained 
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to begin by removal of a *pf-electron from C4-5 double bond in 
(Li) to give the molecular ion (LI')* Hydrogen transfer from 
C4-methyl group in (LI*) followed by cleavage of the lactone 
ring, gives rise to the charged fragment M-73 (c) (Scheme 21). 
Scheme - 21. 
(LI) (hV) (c) (M-73) 
31 The mass spectra of steroidal lactones are used to 
examine the competition between a lactone-directed decomposition 
mode and the general fragmentation of a complex hydrocarbon frame 
20 31 
work. I t was found ' that in the mass spectrum of 2-oxa-5cC-
cholestan-3-one (LI l ) , the usual fragmentation of steroid nucleus 
i s prevailing. However, 3/^>methoxy-17-oxa-5oG-androstan-16-
one (LIIl) exhibits a very intense M-CH„ peak due to the possible 
formation of an oxonium species (jd), while the isomeric 3^-
methoxy-16-oxa-5oc-androstan-17-one (I.IV) shows methyl radical 
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e j e c t i o n only to a minor e x t e n t , s ince the e l iminat ion of the 
20 C18 methyl group i s now r e l a t i v e l y unfavourable . The s i t u a t i o n 
can be b r i e f l y s t a t e d that the inf luence of the lactone grouping 
i s rather weak except for those cases in which i t i s located 
s u i t a b l y to i n i t i a t e a favoured breakdown process . 
(LII) (LIII) 
(LIV) U) 
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The mass spectral fragmentation patterns of steroidal ring 
A-lactones show that the prominent ion peaks arise due to the 
dissociative cleavage of the large hydrocarbon moiety. 
2-Oxa-50G-cholestan-3-one (LIl) gave significant ion peaks 
at m/e 388 (M+), m/e 373 (M-CH3), m/e 303 (M-CgH13), m/e 275 
(M-C8H17), m/e 248 (U-C±QE2Q)t m/e 234 , m/e 233 ( l a c t o n e r i n g 
c l e a v a g e ) and m/e 219 (m/e 234-CHo). The i s o m e r i c l a c t o n e , 
4 - o x a - 5 P - c h o l e s t a n - 3 - o n e (LV) gave s i m i l a r s p e c t r u m w i t h ion 
peaks a t m/e 388 ( M + ) , m/e 373 (M-CHg), m/e 315 ( l a c t o n e r i n g 
31 
c l e a v a g e ) , m/e 3 0 3 , m/e 2 8 7 , m/e 2 7 5 , m/e 2 4 8 , m/e 234 and 233 . 
The f r a g m e n t i o n a t m/e 315 from t h e l a c t o n e s ( L I l ) and 
(LV) i s e x p l a i n e d as a r i s i n g due t o t h e l a c t o n e r i n g c l e a v a g e 
and t h i s s p e c i e s was f o r m u l a t e d as ( j i ) . 
(LV) 
Gi8S17 GoH, 
( e ) 
m/e 315 
I n c a s e of t h e £ - l a c t o n e s , 3 -oxa-A-homo-5f lC-choles tan-4-
one (LVI) and i t s i s o m e r , 4 -oxa-A-homo-5f lC-choles tan-3-one (LVII j 
s i m i l a r b e h a v i o u r was o b s e r v e d . The l a c t o n e r i n g f r a g m e n t a t i o n 
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leads to the formation of important fragments m/e 205 (£) and 
(g) and m/e 329 (h) which were shown to arise according to 
Schemes 22 and 2331. 
Scheme - 22. 
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These r e s u l t s a re suppor t ed by the s i m i l a r cor responding 
32 
s p e c t r a f o r d i f f e r e n t C4a-methyl s u b s t i t u t e d l a c t o n e s , 4 -oxa-
A-homo-4acC-methyl-50C-cbolestan-3-one ( L V I I I ) , 4-oxa-A-homo-4a(s*-
methyl-5eC-eholestan-3-one ( L I X ) and 4-oxa-A-homo-4a,4a-dimethyl-
5<£-cholestan-3-one (LX), 
C 8 H i7 C„H C„H\ 
The main fragment ions i n the mass spectrum of r i n g JD 
^ - l a c t o n e , 17-oxa-J)-homo-5oG-androstan-i6~one (LXI) were shown by 
the l o s s of a methyl group and c leavage of the l a c tone r i ng to 
o n 
give fragments (jlj and (j_) 
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starottial fryrtflnq. 
20 The steroidal lactams are good examples in mass 
spectrometry for the competition between an amide-directed 
fragmentation and the fragmentation of a complex hydrocarbon 
frame work. The influence of tne lactam grouping i s rather 
20 33 
weak ' except for those cases in which i t s location i s su i t -
able for in i t ia t ing a favoured breakdown process. In the mass 
spectrum of 2-aza-50C-cholestan-3-one (LXIl), the usual fragmenta-
tion pattern of steroid nucleus prevai ls . However, 3(^-methoxy-
17-aza-5oc-androstan-l6-one (LXIIl) exhibits a very Intense 
M-CH3 peak due to the formation of immonium species , while the 
isomeric lactam 3/^-methoxy-16-aza-5flC-androstan-i7-one (LXIV) 
shows such a peak to a minor extent since i t contains no favour-
able structural features for the ejection of the C18 methyl 
group. This also provides an example where mass spectrometry 
can be used to distinguish between the isomeric lactams. 
Wn 0 
*N-H 
H 
(LXII) (LXIII) (LXIV) 
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Ring A-Lac tams ; I n r i n g A - a z a compounds, such as 2-aza-5eC-
33 
a n d r o s t a n - 3 - o n e (LXV) t h e n i t r o g e n p l a y s a minor r o l e i n d i r e c t i n g 
t h e f r a g m e n t a t i o n and i t s s p e c t r u m r e s e m b l e s t h a t of 50C-andros tan-
3-one ( V I I ) 1 9 . The s p e c t r u m of (LXV) ( l i k e t h a t of V I I ) showed 
s i g n i f i c a n t p e a k s a t m/e 203 (a) and m/e 202 (j>) c o r r e s p o n d i n g t o 
t h e l o s s of r i n g A w i t h one o r two h y d r o g e n m i g r a t i o n s . 
( a ) 
m/e 203 
(b ) 
m/e 202 
•The mass s p e c t r u m of 3 - a z a - 5 0 f - a n d r o s t a n - 2 - o n e (LXVI) i s 
20 q u i t e d i f f e r e n t from t h e c o r r e s p o n d i n g 2 - k e t o n e i ,VI), p o s s i b l y 
because the main f r agmen t (M-58) from t h e k e t o n e (VI) i n v o l v e s the 
l o s s of C2-C4 u n i t as a c e t o n e . The l a c t a m (LXVI) h a s r e l a t i v e l y 
a b u n d a n t (M-15) peak a t m/e 260 (<s). The o t h e r s i g n i f i c a n t peaks 
a r e shown a t m/e 247 ( d ) , m/e 233 ( J J ) and m/e 232 ( f ) . P o s s i b l e 
f r a g m e n t a t i o n l e a d i n g t o f r a g m e n t i o n s (jc, d, e_, and f_) was shown 
a c c o r d i n g t o Scheme 2 4 . 
H ^ 
(LXVI) 
(LXVII) 
R 
H 
C 8 H 17 
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Scheme - 2 4 . 
m/e 247 
The fragmentation i s affected by the presence of a C17-
slde chain as shown by 3-aza-5flC-cholestan-2-one (LXVII) which 
undergoes the above fragmentation to a very minor extent. This 
emphasises that the mass spectral behaviour of a particular 
steroid system may be s ignif icant ly influenced by the presence 
20 
or absence of a side chain . 
The mass spectra of £- lactams also show the loss of a 
methyl group and carbon monoxide with general steroidal frag-
mentations and molecular ion peak appearing as the base peak. 
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The mass spectrum of 4-aza-A-homo-5o(-cholestan-3-one 
(LXVIII)3 4 shows s a l i e n t peaks at m/e 401 (M+), m/e 386 (M-CHj, 
m/e 384 (M-NHg), m/e 373 (M-CO or C2H4), m/e 372 ( M - C ^ ) , 
m/e 370 (M-CHgNHg), m/e 288 and m/e 246. 
Formation of the fragment ion m/e 372 (g) involves 
C9-hydrogen migration as shown in Scheme 25, 
Scheme - 2 5 , 
(LXVIII*) 
C8H i7 
m/e 372 
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The unsaturated analogue of (LXVIII), 4-aza-A-homocholest-
4a~en-3-one (LXIX) shows two important peaks in i t s mass spectrum 
at m/e 150 (h) and m/e 137 (jl) which are accounted for by the 
ring B cleavage process involving C9-10 and C7-8 or C6-7 bonds" 
with charge remaining on the nitrogen containing fragments as 
shown in Scheme 26. 
.34 
Scheme - 26 > 
(LXIX) m/e 371 
m/e 137 
(Jl) 
m/e 150 
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3-Aza-A-homo-5oc-cholestan-4-one (LXX) gives fragment 
ion peaks in its mass spectrum at m/e 401 (M ), 386 (M-CH3), 
m/e 373 (M-CO), m/e 358, m/e 314, m/e 286, m/e 262, m/e 246 
and m/e 204. 
Important characteristic fragment ions m/e 358 (£), 
m/e 246 (k) and m/e 204 (JL) are shown to be arising by the 
process shown in Scheme 27 34 
Scheme - 27» 
H-N 
C8H17 "I + 1 
-*• H-N. I J *ofr 
H 
(i) 
m/e 358 
H -
m/e 246 
- 49 -
The lactam (LXX) and its unsaturated analogue, 3-aza-A-homo-
cholest-4a-en-4-one (LXXI) show similar fragmentation pattern* 
The mass spectrum of (LXXI) showed significant ion peaks at 
m/e 399 (M+), m/e 384 (M-CHg), m/e 37i (M-CO), m/e 356, m/e 286, 
m/e 275, m/e 260, m/e 244 and m/e 139* The fragment ion m/e 139 
was shown to contain oxygen and nitrogen and therefore formulated 
as (m). 
H-N H-
1 
(LXXI) (m) 
m/e 139 
35 Ring B-Lactarns; Kutney e t a l . s tudied the fragmentation 
d i rec t ing influence of ni trogen at pos i t ion 6 in the s t e ro id 
nucleus . In 6-aza androstane (LXXII) and 6-aza cholestane (LXXIII), 
the major ions were formed due to the cleavage around nitrogen 
bearing the pos i t ive charge. 
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.(LXXII) 
(LXXIII) 
(LXXIV) 
(LXXV) 
JL 
H 
C 8 H 17 
C 8 H 17 
OH 
R' 
H, H 
H, H 
0 
0 
For. £ - l ac t ams a l s o , s i m i l a r obse rva t i ons were made. 
6-Azacholes tan-7-one (LXXIV) in i t s mass spectrum, showed 
s i g n i f i c a n t ion peaks a t m/e 387 (M+) , m/e 372 (M-CHg), m/e 359 
(M-CO), m/e 344 (M-43), m/e 302, m/e 292, m/e 274, m/e 220, 
m/e 206, m/e 192, m/e 179 and m/e 166. 
Almost s i m i l a r behaviour was observed f o r 6 - aza -17^ -
hydroxyandros tan-7-one (LXXV) wi th s i g n i f i c a n t ion peaks a t 
m/e 289 (M+) , m/e 274 (M-GHg), m/e 271 (M-HgO), m/e 261, m/e 256, 
m/e 247, m/e 220, m/e 206, m/e 196, m/e 192, m/e 179 and m/e 166. 
The mechanism of d i s s o c i a t i o n l e a d i n g to the formation 
of some of the impor tan t fragment ions in (LXXIV and LXXV) i s 
shown accord ing to Scheme 28 35 
Scheme - 28, 
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R 
s*> 
1 
H 
(LXXIV ) {hXI C V ' ) 
\f ¥ 
R 
C8H17 
OH 
I 
H (a) 
m/e 166 
m/e 192 
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(LXXIV) CQH17 
(LXXV«) OH 
I 
H 
l 
H 
m/e 274 
^\pW 1 
kAjAd 
I 
H 
(r) 
m/e 220 
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(LXXIV) C8H17 
(LXXV') OH 
m/e 292; CgH17 
m/e 196; OH 
The fragment ion m/e 166 (n) i s arising by the r -
cleavage of C8-14 bond with C15 hydrogen migration to the oxygen 
atom in the molecular ion, which i s followed by the rapture of 
C9-11 bond to give this fragment. 
Formation of the fragment ions m/e 179 (jo) and m/e 192 (j>) 
involves the transfer of C8 and C9 hydrogens and cleavage of 
C8-14 bond. This i s followed ei ther by the cleavage of Cll-12 
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bond to g ive ( o ) , or by C12-13 cleavage to g ive the fragment ion 
m/e 192 ( JJ ) . 
Cleavage of C13-14 bond in the moleeular ion g ives radical 
spec i e s which a f t er complex rearrangement and cleavage g ives r i s e 
to the fragment ion m/e 206 (3) re ta in ing rings A and B with C l l , 
Ci3 and C14 as shown above in Scheme 28. The fragment ion m/e 
220 ( r ) i s a l so formed by the c leavage of Cl l -12 and C16-17 bonds 
a f t e r C5 hydrogen migration. 
The important fragment ion m/e 292 (.t) i s shown to contain 
r ings C and D together with nitrogen having the p o s i t i v e charge. 
This process of expuls ion of r ing A together with CiO i s shown 
from the molecular ion by cleavage of C9-10 and C5-N bonds. 
Ring D-Lactarns: The mass spectra l fragmentation behaviour 
of 16-aza-5oC-androstan-17-one (LXXVl) and i7-aza-5flC-androstan-
16-one (LXXVIl) i s found to be quite d i f ferent and emphasized 
the inf luence of p o s i t i o n of a par t i cu lar group or atom on the 
33 fragmentation pattern of a molecule 
In the spectra of the lactam (LXXVIl) and the £ -lactam 
(LXXVIIl), the M-15 ion peak i s very intense with no other 
s i g n i f i c a n t peak. But the lactam (LXXVl) shows th i s peak to a 
very small ex tent . The d i f ference i s accounted for by the ease 
of r e l ease of Ci8 methyl group in (LXXVIl) and (LXXVIIl) due to 
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the formation of a stable immonium ion (u) • 
H 
(LXXVIII) (B) 
The genes i s of the important fragment ions (m/e 
218 and m/e 230) in the mass spectrum of (LXXVI) was sugges-
ted by the cleavages of C13-17 and C14-15 bonds to give the 
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fragment ion m/e 218 (v) while the t r a n s f e r of C8 hydrogen 
followed by C13-17 cleavage and then C15-N bond cleavage gives 
r i s e to the fragment ion m/e 230 (w) as shown in Scheme 29. 
Scheme - 29, 
(LXXVI«) 
of? 
(w) 
i/e 230 
Similar r e s u l t s have been observed in the mass spect ra 
of 3P-methoxy-17-aza-5of-andros tan-16-one (LXIII) and 3r-methoxy-
i6-aza-5QC-androstan-17-one (LXIV) 34 
- 57 -
N.M.R. Spectral Studies of S t e r o i d s . 
The f i r s t c l a s s i c a l study of the n.m.r . spectra of 
s t e r o i d s was carr ied out by Shoolery and Rogers . They were 
able to show that the resonance frequency of angular methyl 
protons i s dependent on both the nature and or ientat ion of s u b s t i -
tuent groups in the s t e r o i d s k e l e t o n . Moreover, they demonstrated 
that the frequency s h i f t s of angular methyl protons induced by 
several d i f f erent funct ional groups are approximately addi t ive . 
For example, i t was reported that on the introduction of a 
3-keto group (VIII) in to the s t e r o i d ske l e ton , the C19 methyl 
resonance i s s h i f t e d to lower f i e l d by 5-7 Hz. S imi lar ly , i t 
was found that a A -double bond (LXXIX) causes a down f i e l d 
s h i f t ( r ^ 5 Hz) of the C19 peak. If a d d i t i v i t y ho lds , the 
A 5 
corresponding s ignal in the spectrum of / ^ -3-one (LXXX) would 
be predicted to be deshielded by 10-12 Hz, as was indeed observed 36 
^sK^J k ^ ^ o^sA^ 
(VIII) (LXXIX) (LXXX) 
The above concept has been considerably extended and 
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sophisticated by other workers, but principally by Zurcher . 
From a consideration of some 260 steroids of known structure, 
it has been possible to derive, with few exceptions, self-
consistent chemical shift values for 018 and C19 protons caused 
by specific functional groups at the various possible nuclear 
locations. The self-consistency of these values, emperically 
calculated on the assumption of additivity of chemical shifts, 
confirms this basic premise of additivity. Hence, a study of 
n.m.r. spectrum of an unknown steroid in conjunction with tables 
of such values, immediately permits a check of any proposed 
structure. 
From the distance and angle dependence of the field 
effects, it becomes obvious that the contribution of a substi-
tuent must be altered if its position and distance relative to a 
methyl group is changed. Thus, if the steroid frame is deformed 
from that of one of the basic skeletons, for example, by the 
37 introduction of double bonds or epoxide rings , the calculations 
outlined are no longer as accurate as usual. The complications 
due to skeletal deformations, dipole-dipole interactions, hydrogen 
bonding, and steric effects may cause additivity deviations 
greater than 1.0 Hz. However, it should be stated at the outset, 
37 that of all the steroids investigated by Zurcher , only 5 percent 
8how differences larger than 1.0 Hz between measured and calculated 
chemical shifts of the C18 and 019 protons. 
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Many papers have appeared showing the e f f e c t of s u b s t i -
tuents on the resonance of the methyl protons. For example, the 
presence of hydroxy1 group at C8 has almost equal e f f e c t on the 
chemical s h i f t s of both the (C18 and Ci9) methyl protons due to 
38 i t s symmetrical l oca t ion between the two . Equatorial bromine 
atom at 2flC, 4of, 6oC-positions cause iden t i ca l downfield s h i f t 
of about 4-5 Hz on the C19 protons, while 2ft 6/^-bromine cause a 
large deshie lding of about 14-15 Hz on the same protons . This 
idea can be e a s i l y used in d i f f e r e n t i a t i o n between axial and 
39 
equatorial bromine atoms . 
S imilar s tud ies have been carried out for d i f ferent groups 
a f f e c t i n g the chemical s h i f t s of other methyl groups. The methyl 
group attached to a carbonyl carbon, as in case of methyl ketones, 
resonates in the range £ 2 . 1 - 2 . 4 , while in case of ace ta tes the 
methyl protons peak appears in the range 5 2 . 0 - 2 . 2 . The protons 
of the methyl group attached to a double bond i . e . vinyl methyl 
40 protons usua l ly appear in the range $ 1 .4 -1 .7 . 
The methylene and methine protons of the s t ero id ske le ton , 
which because of the i r proximity to f u n c t i o n a l i t i e s , suf fer a 
paramagnetic s h i f t and hence appear at lower f i e l d than the 
methylene envelope. Such downfield protons most often have 
geminal and/or v i c i n a l protons as neighbours; as a r e s u l t , 
s p l i t t i n g of the downfield s i gna l s occurs in a charac ter i s t i c 
way. The observed s p l i t t i n g patterns are dependent on the 
number, distance and symmetry of neighbouring protons. Hence, 
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cor rec t i n t e r p r e t a t i o n of these pa t te rns i s of immense value in 
s t ruc tu re determination work. 
Protons attached to the same carbon atom as a hydroxy! 
function are deshielded and usual ly appear in region £ 3 , 5 -
4.5 . The pos i t ion and shape of the proton resonance i s 
dependent not only on i t s axial or equator ia l na tu re , but also 
on the number and or ien ta t ions of neighbouring v ic inal protons. 
Nuclear magnetic resonance spectroscopy i s of tremendous u t i l i t y 
therefore in es tab l i sh ing the configuration and environment of 
a hydroxyl group. Exactly analogous arguments apply to the 
corresponding protons in ace t a t e s , which d i f fer only in that 
t h e i r resonances are displaced to a lower f i e l d by about o 1.1, 
Oft A.(\ 
i . e . , appear in the range S 4 .6-5 .6 . As a general rule , 
i t has been es tabl ished for a wide va r i e ty of six-membered r ing 
systems tha t axial r ing protons absorb at higher f i e l d than do 
t h e i r epimeric equator ia l counterpar t . Therefore i t may be 
expected tha t axial protons attached to hydroxyl or acetate 
subs t i tu ted carbon atoms resonate a t higher f i e l d than the 
corresponding equator ia l protons in the epimeric alcohol or 
a ce t a t e . A typical example i s afforded on comparison of the 
spect ra of androsterone (LXXXl) and epiandrosterone (LXXXII) 
in which the C3-protons resonate a t £> 4.15 (equator ia l ) and 
£3.58 ( a x i a l ) , respect ively . 
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0 
H(K H-
H 
(LXXXI) (LXXXII) 
M o t h e r very impor tan t f a c t o r in de termining the ax i a l 
or e q u a t o r i a l n a t u r e of p ro tons ad jacen t to hydroxy or a c e t a t e 
m o i e t i e s i s r e l i a n t upon obse rva t ion of h a l f - b a n d width of the 
pro ton s i g n a l . The p o i n t i s well i l l u s t r a t e d in the spectrum of 
5(*-pregnane-30C, 12oC-diol-20-one d i a c e t a t e (LXXXIII)4 1 . I t i s 
to be no ted t h a t on i n v e r s i o n of the s t e r e o c h e m i s t r y a t C5, from 
the more f r e q u e n t l y encountered 50C-configuration t o the l e s s 
common 5 f* -o r i en t a t i on , the 3^-proton i s changed from e q u a t o r i a l 
t o a x i a l as i s c l e a r l y shown in (LXXXIV). The a x i a l 3^-proton 
in (LXXXIIl) i s s u b j e c t e d t h e r e f o r e , to two l a r g e d i a x i a l and 
two s m a l l e r a x i a l - e q u a t o r i a l v i c i n a l c o u p l i n g s . This combination 
of s p l i t t i n g r e s u l t s in a very broad s i g n a l a t 8 4 .71 with a half-
band width of about 15 Hz. The 12/^-proton i s e q u a t o r i a l however, 
and i t s resonance c e n t e r e d a t 6 5.15 i s s p l i t by r e l a t i v e l y small 
e q u a t o r i a l - a x i a l and d i e q u a t o r i a l coupl ings to the Oil methylene 
group. The h a l f - b a n d width of the s i g n a l i s accord ing ly only 
^ 4 H z 4 0 . 
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AoOv 
H H 
(LXXXIII) (LXXXIV) 
The measurement of chemical s h i f t s i n a number of 
hydroxy and acetoxy der ivat ives of A4 -androstane-3 , 17-dione 
(LXXXV) and A 4 - p r e g n e n e - 3 , 20-dione (LXXXVI) has l e d t o useful 
conc lus ions which are l i m i t e d to compounds having bas ic ske l e tons 
s i m i l a r to (LXXXV) and (LXXXVI) 42 
(LXXXV) (LXXXVI) 
F i r s t , the chemical s h i f t s of the protons a t t a c h e d to 
the same carbon atom as a hydroxy or acetoxy group wi th in the 
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skeleton are characteristic of the position and configuration 
in which these protons are situated. These characteristic 
chemical shifts will of course only be applicable to other 
compounds when the chemical shifts caused by any additional 
functionalities are negligible. 
Second, that the expected high field shift of an axial 
proton relative to its equatorial counterpart is observed in 
40 42 
almost all cases, with very rare exception * . 
Important point to be mentioned here is that the hydroxy1 
protons do not have any characteristic position in the spectrum 
if CDC13 is used as solvent. For example, Shoolery and Rogers 
reported hydroxyl proton peaks in the range £l«8 - 3.4 and 
their occurrence at even lower or higher field is common. 
Temperature or concentration dependence, or exchange deuteration, 
has hitherto been employed for purposes of recognition. Generally 
speaking, hydroxyl proton will shift downfield with increasing 
hydrogen bonding. The downfield shift caused by hydrogen bonding 
has been put to good advantage by determining the spectra of 
43 
steroidal alcohols in dimethyl sulphoxide solution • Strong 
hydrogen bonding to the solvent shifts the hydroxyl proton 
resonance in many steroids to the £ 4.0-4.5 region. Moreover, 
the rate of proton exchange is sufficiently reduced to permit 
observation of hydroxyl proton splitting. Hence, primary, 
secondary and tertiary alcohols give clearly resolved triplets, 
40 doublets and singlets, respectively . 
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The resonance of methylene protons adjacent to a ketone 
most frequently occur in the range £ 1 , 9 - 2 . 8 . A typical 
example i s afforded by the n.m.r . spectrum of 5oG-androstan-7-
one (XXI) which in the £ 1 .9 -2 .6 region contains s i g n a l s due to 
21 four protons as shown by integrat ion of the spectrum . I t i s 
reasonable to assume that three of these protons are the ones 
attached to C6 and C8, while the fourth i s probably the pseudo-
equatorial C15 proton which i s deshielded because i t i s held in 
the plane of the carbonyl group. However, because C6, G8 and 
C15 protons a l l have neighbouring hydrogen atoms to which they 
are coupled, the pattern i s very complex and individual a s s ign-
ments are Impossible . Similar example i s afforded by the n.m.r. 
spectrum of 5cc-androstan-il-one (XXVI) where deshielding of 
44 Cl-proton i s explained on the same arguments • 
H 
(XXI) 
I t i s here where deuterium l a b e l l i n g technique had been 
of great as s i s tance in ass ign ing the proton appearing in the 
40 downfield region • 
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The paramagnetic e f f e c t of carbonyl group i s enhanced 
when i t i s conjugated with a double bond. The /®-proton in 
such cases appear in the range 5 6 . 5 - 7 . 8 , while the fl£-proton 
resonate at £ 5 . 7 5 , c h a r a c t e r i s t i c of the v i n y l i c protons. Many 
papers have appeared with the d iscuss ion of n.m.r. spectral 
propert ies of s t e r o i d a l Ct,(^-unsaturated ketones because of i t s 
common occurrence. The e f f e c t s on the chemical s h i f t s of 
methylene protons were s tudied for d i f f erent compounds and the ir 
der ivat ives containing keto group l i k e lactones and lactams* 
The concepts developed have been used in structure e luc idat ion 
and stereochemical assignments of unknown compounds. 
Stero idal Lactones. 
The n.m.r. spectroscopy has been widely used in the 
character izat ion of oxygen containing s t ero ids such as lac tones , 
e thers and a c e t a l s . In case of l ac tones , two important proton 
s i g n a l s are to be considered, depending whether the hydrogen i s 
0 
II 
attached to carbon l inked with carbonyl group such as -O-C-C-E 
and the other where hydrogen i s attached to ether carbon such as 
,1 
HC - 0 - C - . In the former c a s e , the proton s i gna l s are in the 
region £ 2 . 5 - 2 . 8 , while in the l a t t e r between & 3 . 8 - 4 . 1 (Table l ) . 
The lactone , l7^-acetoxy-3-oxa-A-nor-5cc-androstan-2-
one (LXXXVTl) in i t s n.m.r. spectrum showed peaks at £ 0 . 8 1 , 
0.99 (2 methy ls ) , 2.04 (CH3 -(J-0) and 3 .84d,d (C5-H). The s ignal 
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for C5-proton appeared downfield because i t i s attached to the 
ether carbon and the m u l t i p l i c i t y was at tr ibuted to the coupling 
45 
with C6 methylene protons , 
The S - l a c t o n e , 2-*>xa-4(*,sf^-oxido-i7f%-hydroxyandrostan-
3-one (LXXXVIIl) showed n.m.r. s i gna l s at & 4 . 6 0 , as poorly 
reso lved quartet for Cl methylene protons and at S 3 ,31 for 
the C4 proton as a s i n g l e t showing the absence of v i c i n a l 
coupling . The downfield s h i f t of t h i s C4 proton was at tr ibuted 
to the presence of epoxide ring attached to the same carbon. 
In a s imi lar compound, 2-oxa-4-chloro-17/^-hydroxy an dros t - 4 - e n -
3-one acetate (LXXXIX) the Cl -methylene protons appeared at 
A ft 
&5.97 and 5.77q ( J = i i Hz) . In case of lactones with 4-oxa-
3-keto s t ruc ture , the C2 methylene protons, being adjacent to 
S 47 2 .5 -2 .75 . 4-0xa-5flC-
17/^-hydroxyandrostan-3-one acetate (XC) in i t s n.m.r. spectrum 
showed a mul t ip l e t at S 2 . 6 3 for C2 protons. The C5 proton in 
(XC) appeared at 5 3 . 3 8 as a doublet of doublets due to the 
coupling with C6 protons. Other C5 subs t i tu ted lactones studied 
were (XCl), (XCIl) , (XCIIl) and (XCIV)47. 
Op Af AQ 
In the study of n .m.r . spectra of £ - l ac tones * " , 
the character izat ion of peaks for the proton/s attached to ether 
carbon has been of great help in the i r s tructure assignments. 
The C4a v i n y l i c proton s ignal in 4-oxa-A-homo-i7/a-acetoxy-
androst-4a-en-3-one, was observed at £ 6 . 0 5 , while in case of 
4a , 5-epoxy lac tones (XCVl) and (XCVIl), the same proton appeared 
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at & 4 . 6 8 when ^-or iented (XCVl) and at &4.76 when cC-oriented 
(XCVIl). The s i g n a l s for the C2 methylene protons were observed 
r 47 
In the range 6 2 .3 -2 .65 . 
The ring B • £ - l a c t o n e , 3p-acetoxy-7a-oxa-B-homocholest-5-
en-7-one ( C m ) in i t s n.m.r. spectrum gave a s i n g l e t at 
. 1 9 , assigned to the C6-vinyl ic proton. Mult ip le t at $ 4 . 6 5 
was due to the C3-proton ( a x i a l ) and a doublet of doublets at 
£4 .27 corresponded to the proton attached to e ther carbon. This 
peak integrated for one proton and therefore ascribed to the 08 
hydrogen which confirmed i t s formulation as ( C I I I ) . 
In case of ring D-l act ones, i . e . the 16-oxa-5oC-androstane-
3 , 15-dione (CV) showed s igna l in i t s spectrum at $ 1.08 for 
both the angular methyl groups, the Cl8 a lso suffers paramagnetic 
s h i f t due to the proximity of oxygenous groups. The C17 protons 
appeared at S 3 .9 as a s i n g l e t showing absence of v i c i n a l protons. 
In the other lactone (CVl) with ring junct ion C/i) as c i s the C18 
protons appeared at S i . 2 9 and C19 protons at S 0 . 8 0 . Other peaks 
were observed at 6 2.10 (C14-H) and 3.78 ( s ; C17-H)5 0 . 
The formation of A-3eco-3-homo--£-lactone (CVIl) and B-
seco-A-nor- "f-laetone (CVTIl) has been reported and the ir s t r u c -
tures were e s t a b l i s h e d with the help of n.m.r. spectral properties' 
The lac tones (CVIl) and (CVTIl) do not have hydrogen attached to 
the e ther carbon and ins tead , a methyl (Cl9) group i s present 
which suffered paramagnetic s h i f t and appeared at S 1.31 and 
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1.36, respectively . 
The chemical shifts of different protons observed in 
some of the steroidal lactones are recorded in Table 1. 
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Steroidal Lactams. 
The nuclear magnetic resonance spectroscopy has a l so 
been used in compounds having ni trogen atom and success fu l ly 
used for i d e n t i f i c a t i o n and character iza t ion of s t e r o i d a l lactams. 
In case of lactams two important proton s i g n a l s , as in case of 
l a c t o n e s , are to be considered, depending whether the hydrogen 
i s attached to carbon l inked with car bony 1 group such as 
0 
it 
N - C - C - H, and the other where hydrogen i s attached to carbon 
it 
l inked with nitrogen such a s H - C - N - C - .
 o In the former case 
the proton s i g n a l s are in the region 6 2 .2 -2 .7 and in the l a t t e r 
between 8 3 . 0 - 3 . 3 (Table - 2 ) . 
_ 33 
The o - lactam, 3-aza-5oC-androstan-2-one (LXVT) showed 
0 
it 
the n.m.r. peaks at S 3 . 0 5 (m; C4-H), 6.68 (-C - NH, JNH-C4 H=4 Hz), 
0 0 ~" 
2.37 (-G - CiBH) and 1.95(-C - Ciote). The peak at S 3.05 appeared 
as a broad mul t ip l e t due to coupling with CSH and NH protons. 
The n.m.r . spectrum of the 6 - lactam, 4a, 4a-a imethyl -4-
52 
aza-A-homo-5fC-cholestan-3-one (CX) showed s i g n a l s at S 5 . 6 6 
0 
(-C-NH) and 2.5 (m; C2 H^). The peak at £ 2 . 5 appeared as a 
mul t ip l e t because of the v i c i n a l coupling with Cl methylene 
protons. 
In the spectrum of the unsaturated lactam, 4-aza-A-homo-
50C-cholest-i-on-3-one (CXI) d i f f eren t peaks appeared at £ 3 . 0 
(m; C4aH0), 5 .63 (d; C2H), 6 . 2 i (dj Ci-H; J=13 Hz) and 6.95 (N-H). 
- 81 -
The appearance of CI proton at lower f i e l d than the other v i n y l i c 
C2-proton was a t tr ibuted to large deshie lding of r -proton in an 
QC,(^-unsaturated ketone . In the isomeric lactam, 3-aza-A-homo-
5X-eholes t - l - en-4-one (CXIl) the C2 protons now being adjacent 
to ni trogen appeared at o 5 . 5 with a s ignal a t $ 7 . 2 5 (NH) . 
In ring B lactams, the character iza t ion of the methylene proton/s 
adjacent to ni trogen i s of great help in deciding the p o s i t i o n 
of nitrogen atom. The ni trogen at 7a -pos i t i on w i l l cause para-
magnetic e f f e c t to only one (C8-H) proton while in case of the 
isomeric 7-aza s tructures we expect two protons (C6-n2) at lower 
f i e l d . An example i s afforded by the lactam (CXIII) which gave 
a mul t ip l e t at $ 3.24 Integrat ing for only one proton and there -
53 fore was ass igned to the C8-proton where ni trogen i s l inked 
with C8. The m u l t i p l i c i t y of t h i s peak was a t tr ibuted to the 
coupling with C9, C14 and the amide protons. Therefore, the 
s tructure assigned to the lactam was 7a-aza-B-homo-5^-cholestan-
7-one (CXIII) . 
33 In the ring D lactams, the n .m.r . spectrum showed the 
down f i e Id s h i f t of the C18 protons appearing at £ 1 .0 . The 
lactam, 16-aza-SOC-andros tan-17-one (LXXVl) gave a spectrum with 
peaks a t 6 1.0 (C18-H), 6.45 (NH, » | ^ r 10 Hz) and 3.05 (m.c/, C15 g 2 ) . 
While in the case of isomeric lactam, l7-aza-50C-androstan-16-one 
(LXXVTl) the n.m.r. spectrum showed peaks at £ l . 0 9 (C18-H), 
8 ^d ?' 33 
6.58 (-C-NH, 1 - ^ 1 0 H z ) , / 2 . 1 2 (NH-C-C15-H2). The absence of 
- 82 -
peak at £ 3 . 0 indicated that there i s no hydrogen on the carbon 
attached to nitrogen. This afforded a good example where n.m.r, 
spectroscopy has been successfully used for the identif ication 
of isomeric lactams. 
The chemical shi f ts of different protons observed in 
some of the steroidal lactams are recorded in Table 2. 
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Preparation of oxas tero ids . 
The s t ero ids containing oxygen as a part of the nucleus , 
known as oxas tero ids , have been e x t e n s i v e l y prepared by a var ie ty 
of methods because of t h e i r manifold b i o l o g i c a l a c t i v i t i e s and 
t h e i r importance as intermediates in many r e a c t i o n s . The most 
commonly used method i s the Baeyer-Vi l l iger oxidat ion of s tero ida l 
ketones . The present chapter deals with some of the pert inent 
examples of preparation of such compounds. 
The Baeyer-Vi l l iger oxidat ion of s t ero ida l ketones using various 
peroxy compounds. 
The Baeyer-Vi l l iger oxidat ion of saturated ketones . 
Interact ion of hydrogen peroxide with estrone (CXXIl) in 
the
 5 g 
a lka l ine s o l u t i o n gave/estrone lactone (CXXIII) . 
(CXXIl) (CXXIII) 
92 -
The act ion of hydrogen peroxide in the presence of selenium 
dioxide on 17/2i-acetoxy-5oCrandrostan-3-one (CXXIV) provided a 
57 
s i n g l e lactone^ l7p-acetoxy-4-oxa«-A-homo-5oC-androstan-3-one (CXXV) , 
OAc 
<XT 
(CXXIV) 
.58 
(CXXV) 
Hara has shown that the Baeyer-Vi l l iger oxidation of 
some 2-oxo-A-nor compounds (CXXVI, CXXVII) in the cholestane and 
androstane s e r i e s gave e x c l u s i v e l y the corresponding 2-oxasteroids 
(LII , CXXVIII-CXXX), i n t e r e s t i n g l y no 3-oxa isomers were obtained. 
R 
(CXXVI-a) 5flG Cg H 1 ? 
(CXXVI-h) 5p , C8H17 
(CXXVII-a) 5o0 H 
(CXXVII-b) 5p>, H 
R 
(LII) 5oG C 8 H 1 7 
(CXXVIII) 5p», CQH17 
(CXXIX) 5oC, H 
(CXXX) 5ft H 
- 93 -
The oxidation of 20,20-ethylenedioxy-&£-pregnai»-&, 20-dione 
59 (CXXXl) with peroxyacetic acid afforded a mixture of 4-oxa-A-
homo-5oG-pregnane-3,20-dione (CXXXII) and 3-oxa-A-homo-50C-pregnane-4, 
20-dione (CXXXIIl). 
The oxidation of 4cC-, and 4(2>-methyl-50G-cholestan-3-one 
(CXXXIV and CXXXV) and 4,4-dimetbyl-5cC-cholestan-3-one (CXXXVI) 
afforded the £ -lactones (LVIII and LIX) and (LX), respectively, 
60 
showing that a more substituted carbon atom migrates preferably • In 
the presence of a mineral acid the ketone (CXXXVl) gave the lactone 
(LVIII) 32 
(CXXXIV) 
(CXXXV) 
C8 H17 
4<jC-CH, (LVIII) 4aoC-CH, 
(LIX) 4a(^CH, 
- 94 -
C8H17 
(CXXXVl) (LX) 
The oxidation of 3f^acetoxy-5<X~cbolestan-7-one (XX) with 
peroxybenzoic acid gave a s i n g l e product, 3(^-acetoxy-7a-oxa-B-hoiio-
5oc-cholestan-7-one (CXXXVIl)61. 
AcO AcO 
(XX) (CXXXVIl) 
Hecogenin acetate (CXXXVIlI) on oxidat ion with peracet ic ac id 
and perbenzoic ac id in the presence of sulphuric acid as the c a t a l y s t 
gave a mixture of the lac tones (CXXXIX)62 and (CXL)63 . 
AcO 
(CXXXVIII) (CXXXIX) (CXL) 
- 95 -
A mixture of r i n g D- lac tones (CXLII) and (CXLIII) was 
obta ined on the o x i d a t i o n of ScC-ace toxy-sf^-andros tane- i i , !? -
dione (CXLl). 
AcO 
(CXLI) 
0 ^ . 0 
(CXLII) 
.66 
(CXLIII) 
B o l l i g e r and Courtney ox id ized 20C-bromo-50C-cholestan-3-
one (CXLIV) with t r i f l u o r o p e r o x y a c e t i c ac id in chloroform s o l u t i o n 
and found t h a t 2cC-bromo-4-oxa-A-homo-5«:-cholestan-3-one (CXLV) was 
formed which on t r ea tmen t wi th a l c o h o l i c potass ium hydroxide gave 
3,4-seco-20C-bromo-5-formyl-5 |*-cholestan-3-oic a c i d (CXLVl). 
Br . 
C
,8H17 
Br. 
HOOC 
o 
(CXLVI) 
H H 
(CXLIV) (CXLV) 
50C-Cholestan-6-one (XV) and i t s 31^-acetate d e r i v a t i v e (XVI) 
67 
on B a e y e r - V i l l i g e r o x i d a t i o n gave the cor responding 6-oxa compounds, 
- 96 -
(CXLVIl) and (CXLVIIl) thus showing greater migratory aptitude of 
the C5 with respect to the C7 in such compounds. 
C8H17 
(XV) 
(XVI) 
R 
H 
OAc 
(CXLVIl) 
(CXLVIIl) 
R 
H 
OAc 
The B a e y e r - V i l l i g e r o x i d a t i o n of PC . r - u n s a t u r a t e d k e t o n e s . 
The ox ida t ion of A - n o r t e s t o s t e r o n e a c e t a t e (CXLIX) with 
hydrogen peroxide gave i T / ^ - a c e t o x y - ^ - c h l o r o ^ - o x a a n d r o s t - ^ - e n - S - o n e 
(LXXXIX), l l P - a c e t o x y - i f t s — e p o x y - ^ - o x a - S ^ - a n d r o s t a n - a - o n e (LXXXVIII) 
and 17|^-acetoxy-4/^,5-epoxy-A-nor-5P-androstan-3-one ( G L ) , under 
s p e c i f i e d r e a c t i o n c o n d i t i o n s 
OAc 
46,68 
(CXLIX) (LXXXIX) (LXXXVIII) (CL) 
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69 Caspi e t a l . performed the oxidation of 4-en-3-keto 
s te ro ids with perbenzoic acid in the presence of aqueous perchloric 
acid. I t was found tha t l l ( i-hydroxyandrost-4-ene-3, 17-dione (CLI) 
gave the enol l ac tone , ll(a-hydroxy-4-oxa-A-homoandrost-4a-ene-3, 
17-dione (CLII) and a small quanti ty of ll(^-hydroxy-4-oxa-4aft5-
epoxy-A-homo-5@-androstane-3,17-dione (CLIII) . 
(CLI) (CLIII) 
The Baeyer-Vill iger oxidation of cholest-4-en-3-one (CLIV) 
was studied by d i f ferent group of workers under varying conditions 
and a va r i e ty of products were reported. 
70 The ketone (CLIV) when oxidized with a lka l ine hydrogen 
peroxide (30%) gave i n i t i a l l y 4p>,5-epoxy-5(^-cholestan-3-one (CLV) 
which on refluxing with the same reagent gave 4-oxa-5f^-cholestan-
3-one-5-carboxylic acid (CLVl). 
- 98 -
(CLIV) 
°8H17 
(CLV) 
CO OH 
(CLVI) 
71 Salamon observed that oxidation of the ketone (CLIV) 
with potassium persulphate and sulphuric acid gave the dicarboxylic 
72 
acid (CLVTI) but Turner reported the formation of the lactone 
(CLVIII) along with the acid (CLVIl). 
(CLIV) 
HOOC 
(CLVII) (CLVIII) 
Oxidation of (CLIV) with tr i f luoroperoxyacet ic ac id in 
73 buffer so lu t ion gave 5-formyl-4-oxa-5oC-cholestan-3-one (C) and 
4P,5-epoxy-5^-cholestan-3-one (CLV), 
- 99 -
. f^s 
(CLIV) * tfko^X^ + O ^ ^ s ^ X ^ 
CHO 
(c) 
.49 
(CLV) 
Pinhey and Schaffner again performed the oxidation of 
(CLIV) with peroxybenzoic ac id in the presence of anhydrous per-
c h l o r i c ac id as the c a t a l y s t and obtained a mixture of 4^5-epoxy-
5oC-cholestan-3-one (CLIX) , 4-oxa-A-homocholest-4a-en-3-one (XCVIII), 
5-formyl-4-oxa-5oC-cholestan-3-one (C) and 3 ,5 - seco-4 -norcho les tan-
5-one-3-carboxylic ac id (CLX), 
(CLIV) 
(CLIX) 
The oxidation of t e s to s t erone acetate (CLXl) with peroxy-
benzoic acid and m-chloroperoxybenzoic ac id in the presence of 
47 
perch lor ic acid was c a r r i e d out by Mazur e t a l # • They observed 
that the products obtained depended on the peroxy acid used, i t s 
concentrat ion , c a t a l y s t and the time of reac t ion . 
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Oxidation of (CLXI) with peroxybenzoic aoid ( l mole) in 
the presence of anhydrous perchloric ac id for 12 hours gave 17 fc-
acetoxy-4oc,5<£epoxyandrostan-3-one (CLXIl), i7/3-acetoxy-4-oxa-A~ 
homoandrost-4a-en-3-one (XCV) and i7/a-acetoxy-5-formyl-4-oxa-5<x:-
andros tan-3-one (XCII). 
OAc 
(CLXI) (XCV) 
When (CLXI) was reacted with peroxybenzoic ac id (2 mole) 
in the presence of anhydrous perch lor ic ac id for 12 hours, the 
products obtained were i7/2>-acetoxy-4a,5-epoxy-4-oxa-A-homo-5—-
andros tan-3-ones (XCVI) and (XCVII), e poxy ketone (CLXI I ) and methyl 
l7/3-acetoxy-3,5-seco-5^-hydroxy-5oc-formylandrostan-3-oate (CLXIII). 
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PhC0„H(2 mole) 
(CLXI) 2 • 
HC104 12 hr. 
+(CLXIl)+ 
MeOO c ^ J 
(XCVI) 
(XCVIl) 
5PC 
CHO 
(CLXIII) 
The oxidation with excess of peroxybenzoic acid (4 mole) 
in the presence of anhydrous perchlor ic ac id for 84 hours gave, 
5cC-and S^-forayl - g - l a c t o n e s (XCIl) and (XCI), epoxylactone (XCVII), 
epoxyketone (CLXII) and a new compound i7/^-acetoxy-5-formate-4-
oxa-50C-androstan-3-one (XCII l ) . 
(CLXI) 
PhC0„H(4 mole) 
£ * 
HC104 84 hr. 
+(XCII)+(XCVII> 
+(CLXII) 
(JCHO 
(XCIII) 
Oxidation of t e s tos terone acetate (CLXI) when carr ied out 
with peroxybenzoic acid (2 mole) in aqueous so lu t ion of perchloric 
ac id , the S - l a c t o n e (XC) and l7^.acetoxy-A-norandrostan-3-one 
(CLXIV) were obtained. 
(CLXI) 
PhC0oH (2 mole) 
2 *. 
aq. HCIO , 12 hr. 
(XC) (CLXIV) 
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I t was found that oxidat ion of (CLXI) with m-chloroperoxy-
benzolc ac id using aqueous perchlor ic ac id as the c a t a l y s t gave 
d i f ferent s e t of products namely £ - l a c t o n e (XC), A-norketone 
(CLXIV), lactone-5cc-aldehyde (XCIl) and 17p-ace toxy-3 ,5 - seeo-4 -
nor-5-oxa-B-homoandrostan-6-ora-3-carboxylic acid (ClX), 
(CLXI) 
m-Cl-CgH^OgH 
acq. HC104 
(CIX) 
Caspi and Shimizu oxidized lTP-acetoxy-SflC-androst-l-en-
3-one (CLXV) with hydrogen peroxide in the presence of selenium 
dioxide and obtained i7r-acetoxy-2,3-seco-5oC-androstan- i ,^-
dicarboxyl ic acid (CLXVl) and the *f - l ac tone (CLXVIl). 
)Ac 
a 
°ti 
H 
(CLXV) (CLXVl) (CLXVIl) 
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The t r ea tmen t of t e s t o s t e r o n e p rop iona te (CLXVIIl) with 
hydrogen peroxide in the p resence of selenium dioxide in t - b u t y l 
a lcohol p rovided the £ - l a c t o n e c a r b o x y l i c ac id (CLXIX) and the 
Y ' - l ac tone ac id (CLXX)51. 
0 C2H5 
(CLXVIIl) 
o-K^J 
(CLXIX) 
3P-Acetoxycholes t -5-en-7-one (CLXXl) on ox ida t ion with 
peroxybenzoic ac id us ing p - t o l u e n e s u l p h o n i c ac id as the c a t a l y s t 
gave 3 | -ace toxy-7a-oxa-B-homocholes t -5 -en-7-one ( C I I I ) , 3p» 
ace toxy-6 -oxa -5 - fo rmyl -5p -cho le s t an -7 -one (CIV) and a mixture 
of s e c o - a c i d s , 3 | - a c e t o x y - 5 - k e t o - 5 , 7 - s e e o - 6 - n o r c h o l e s t a n - 7 - o i c 
ac id (CLXXIl) and 5 - k e t o - 5 , 7 - s e c o - 6 - n o r c h o l e s t - 3 - e n - - 7 - o i c ac id 
(CLXXIII). 
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AcO 
( CLXXI) 
CrtBL 
AcO AcO 
(cm) (CIV) 
Ac 0 A ^ o coc COOH 
(CLXXII) 
^ A o coo: COOH 
(CLXXIII) 
•Similar r e a c t i o n with c h o l e s t - 5 - e n - 7 - o n e (CLXXIV) gave 
a s i n g l e p r o d u c t , 5 - k e t o - 5 , 7 - s e c o - 6 - n o r c h o l e s t a n - 7 - o i c ac id 
(CLXXV) and no expected l a c t o n e was ob ta ined . 
V^xfc ) COO 
(CLXXIV) (CLXXV) 
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Preparation of Azas tero ids . 
The Beckmann rearrangement of oximes and Schmidt reaction 
of ketones are the most commonly used methods for the preparation 
of s t e r o i d s having nitrogen as a part of the nucleus . The other 
methods used include su i tab le react ions with seco-keto acids and 
oxas tero ids , imide s y n t h e s i s , Curtius and Hofmann rearrangement 
and t o t a l s y n t h e s i s . Photochemical react ions and microbiological 
75—79 
amidations have a l so been used for the preparation of d i f ferent 
azas tero id analogues. The l i t e r a t u r e on in ser t i on of hetero atoms 
80 in to the s t e r o i d nucleus was surveyed by Tokes , and h i s compilation 
i s a useful compendium of the representat ive references on the 
t o p i c . 
This chapter deals with some of the mora recent and p e r t i -
nent examples of the preparation of azasteroids by Beckmann 
rearrangement and/or Schmidt reac t ion . 
Ring A-Aza:; s t e r o i d s . 
81 Shoppee e t a l . accomplished the Beckmann rearrangement 
of s t ero ida l 1- and 2-one oximes us ing thionyl chloride followed 
by a l k a l i treatment. 50C-Cholestan-l-one oxime (CLXXVI) gave two 
products , l-aza-A-homo-50C-eholestan-2-one (CLXXVTl) and 1-cyano-l , 
10-seco-53^-cholest- l0(i9)-ene (CLXXVTII), a product of the second 
order Beckmann rearrangement. A-Nor-50C-cholestan-i-one oxime 
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(CLXXIX) gave s i m i l a r compounds, l - a z a - 5 # ~ c h o l e s t a n - 2 - o n e (CLXXX) 
and A - n o r - l - e y a n o - l , 1 0 - . s e c o - 5 o C - c h o l e s t - 1 0 ( l 9 ) - e n e (CLXXXI), The 
C2-oxime, 50C-cholestan-2-one oxime (CLXXXII) gave two l a c t a m s , 
3-aza-A-nomo-5DC-cholestan-2-one (CLXXXII I ) and 2-aza-A-homo-5pC-
c h o l e s t a n - 3 - o n e (CLXXXIV). 
HON 
C 8 H 1 7 
H H 
(CLXXVI) (CLXXVII) (CLXXVIIl) 
C 8 H 1 7 
(CLXXIX) (CLXXX) (CLXXXI) 
(CLXXXII) 
C 8 H i 7 
(CLXXXIII) 
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82 the Ooorenbos e t a l . have r e p o r t e d the format ion o f / l a c tarns, 
2 -aza -5oC-cho le s tan-3 -one (LXIl) and 3-aza-50C-choles tan-2-one (LXVIl) 
from A - n o r - 5 o ( - c h o l e s t a n - 2 - o n e (CXXVI). The change was brought 
about by the r e a c t i o n of the ke tone (CXXVl) w i t h hydrazo i c a c i d 
i n po lyphosphor ic a c i d and by Beckmann rearrangement of the c o r r e s -
ponding oxime (CLXXXV) w i t h po lyphosphor ic a c i d . 
H 
R 
(CXXVI) 0 
(CLXXXV) NOH 
C8H17 
H 
(LXIl ) (LXVIl) 
A-Nor-5 f b - cho le s tan-3 -one oxime (CLXXXVI) on Beckmann 
rearrangement w i th t h i o n y l c h l o r i d e a t - 2 0 a f f o r d e d a s i n g l e lac tam, 
4 - a z a - 5 / 3 - c h o l e s t a n - 3 - o n e (CLXXXVII) . 
HON 
(CLXXXVI) (CLXXXVII) 
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5oc-Cholestan-3-one oxime (CLXXXVIIl) on Beckmann rearrange-
ment with thionyl chloride gave lactam which was reported to be a 
84
 8 5 
s i n g l e entity(LXX).But Shoppee e t a l , showed that i t i s a mixture 
of the lactams, 3-aza-A-homo-5oc-cholestan-4-one (LXX) and 4-aza-
A-homo-54C-cholestan-3-one (LXVIIl). 
Craig and Naik have reported a new method for the Beckmann 
rearrangement of oximes. This method invo lves the preparation of 
benzenesulphonate or p-toluenesulphonate e s t e r of oximes followed 
by e lu t ion with organic so lvent through a column of alumina. 
HON 
H 
H-N 
(CLXXXVIIl) (LXX) (LXVIIl) 
When 5oc-cholestan-4-one oxime (CLXXXIX) was treated with 
thionyl chloride at -20° the lactam, 4a-aza-A-homo-50C-cholestan-
4-one (CXC) was obtained as the only product of the react ion . 
C8H i7 
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4,4-Dimethyl-5(£-cholestan-3-one oxime (CXCl) on Beckmanu 
rearrangement gave 4-aza-A-homo-4a,4a-dimethyl-50(-cholestan-3-
one (CX) and 3-eyano-4-methyl-A-nor-3,4-seco-So;-cholest-4-ene 
the 
(CXCIl), a product of/second order Beckmann rearrangement. 
HON 0^  
(CXCl) (cx) (CXClI) 
Ring B - Azasterolds . 
5oC-Cholestan-6-one oxime (CXCIIl) with thionyl chloride 
gave 6-aza-B-homo-5oc-cholestan-7-one (CXVl) . 
C8H17 
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3P-Acetoxy-50C-cholestan-6-one oxime (CXCIV) gave 3J*-
acetoxy-6-aza-B-homo-50C-cholestan-7-one (CXIX) with t h iony l 
c h l o r i d e in benzene 87 The same lactam (CXIX) was obtained by 
Schmidt reaction of the ketone (XVI) 88 
AcO 
(CXCIV) 
(XVI) 
NOH 
0 
(CXIX) 
sP-Chloro-S^C-cholestan-e-one oxime (CXCV) and 3(^iodo-5cC-
c h o l e s t a n - 6 - o n e oxime (CXCVl) on Beckmann rearrangement wi th 
t h iony l c h l o r i d e and v i a p - t o l u e n e s u l p h o n a t e e s t e r a f forded the 
co r re spond ing l a c t a m s , 3/^-chloro-6-aza-B-homo-5«:-cholestan-7-one 
(CXCVII)89 and s/^-iodo-e-aza-B-homo-Stf-cholestan-^-one (CXCVIII)9 0 , 
r e s p e c t i v e l y . 
X 
(CXCV) 
(CXCVl) 
CI 
I 
(CXCVII) 
(CXCVIII) 
CI 
I 
- I l l 
Morisawa e t a l . reported that S^-acetoxy-B-nor-sP-
cholestan-6-one oxime (CXCIX) on Beckmann rearrangement gave a 
s i n g l e lactam, sP-acetoxy-^-aza-sP-cholestan-G-one (CC). But 
92 A 
l a t e r Morisawa showed that the isomeric lactam, 3/ -ace toxy-6 -
aza-5^-cholestan-7-one (CCl) was a l so formed during the react ion. 
C8H17 
AcO 
(CXCIX) (CC) 
Shoppee e t a l . t reated 5pC-cholestan-7-one oxime (CCIl) 
with thionyl chloride and obtained 7a-aza-B-homo-50C-cholestan-7' 
one (CXIIl) as the only product. 
C8H i7 
N-H 
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Ring C-Azasteroids 
The react ion of 3/^-acetoxytigogenin-i i -one oxime (CCIII) 
with phosphorus oxychloride in pyridine provided the lactam 3/^-
acetoxy-9a-aza-C-homotigogenin-l l -one (CCIV) 93 
(CCIII) 
H - N C 
(CCIV) 
94 Mazur found that hecogenin acetate oxime (CCV) on 
react ion with p-toluenesulphonyl chloride in pyridine did not 
undergo the rearrangement at room temperature. However, the 
rearrangement of (CCV) occurred at 100 to provide 3/2-acetoxy-
12a-aza-C-homo-5oc, 22cC-spirostan-12-one (CCVl). 
AcO 
H 
(CCV) (CCVI) 
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Ring D-Azasteroids, 
S/^-Acetoxy-ISflC-androstan-^-one oxime (CCVII) on Beckmann 
rearrangement gave 3p»acetoxy~i7a-aza-D-homo-5cC-androstan-17-one 
(CXXI) and 17-cyano-3^-acetoxy-13,l7-seco-5ffC-afadrost-13(l8)-ene 
(CCVIII) 5 2 . 
(CCVII) (CXXI) (CCVIII) 
95 Anliker e t a l . accomplished the Beckmann rearrangement 
of 3/^-aeetoxyandrost-5-en-17-one oxime (CCIX) using p-acetamino-
benzenesulphonyl chloride in pyridine and obtained 3p*acetoxy-l7a-
aza-D-homoandrost-5-en-17-one (CCX). This lactam (CCX) was a l so 
obtained from (CCIX) on Beckmann rearrangement using thionyl 
96 
chlor ide in dioxan . 
AcO AcO 
(CCIX) (CCX) 
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97 (b 
Tsuda and Hayatsu found that 3| -benzoxy-5oc-cholestan-16-
one (CCXI) gave syn (CCXII-a) and ant i (CCXII-b) oximes in the 
r a t i o 7:1* The Beckmann rearrangement of the syn oxime (CCXII-a) 
gave 3fb-Denzoxy-i7-aza-D-homo-50C-cholestan-i6-one (CCXIIl) and 
the ant i oxime (CCXII-b) gave S^-benzoxy-ie-aza-D-homo-SflC-cholestan-
17-one (CCXIV). 
C8H17 
BzO 
(CCXII-b) (CCXIV) 
88 Doorenbos and Singh prepared 3 ,6-diaza-A, B-bishomo—5«>C-
cholestane-4,7-dione (CCXVI) from 50C-eholestane-3,6-dione (CCXV) 
by the Schmidt reac t ion using excess of hydrogen az ide . 
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H - N 
Azas t e ro id s from CXL, (^ .unsaturated k e t o n e s . 
n o 
Shoppee e t al» ? found t h a t the pure a n t i oxime (CCXVTII-b) 
of 5PG-cholest- l-en-3-one (CCXVIl) d id no t undergo the Beckuiann 
rear rangement wi th th iony l c h l o r i d e . However, a mixture of syn 
(CCXvTII-a) and a n t i (77%) oxime (CCXVIII-b) underwent f a c i l e 
rearrangement by the same procedure to g ive the l ac tam, 4-aza-A-
homo-50C-cholest-l-en-3-one (CXl) . 
Shoppee e t a l . observed t h a t the Beckmann rearrangement 
of a mixture of syn (CCXIX-a) and a n t i (CCXIX-b) oximes of 
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c h o l e s t - 4 - e n - 3 - o n e (CLIV) in the r a t i o 2 :3 wi th th iony l c h l o r i d e 
was f a c i l e , g i v i n g 3-aza-A-homocholes t -4a-en-4-one (CCXX). 
99 However, the rearrangement of the a n t i oxime (CCXIX-b) wi th 
p-acetaminobenzenesulphonyl c h l o r i d e in p y r i d i n e was no t r e a l i z e d . 
(CLIV) (CCXIX-a) (CGXIX-b) (CCXX) 
Kohen performed the Beckmann rearrangement of 17/^-
acetoxy-17<?c-methylandrost-4-en-3-one oxime (CCXXl) with p -
to luenesu lphonyl c h l o r i d e in dimethyl formamide s o l u t i o n and 
ob ta ined the cor responding oxime t o s y l a t e (CCXXIl) and 17/%-
acetoxy-17oc-methyl-3-aza-A-homoandrost-4a-en-4-one (CCXXIII). 
OAc 
,-CH, 
(CCXXI) (CCXXIl) (CCXXIII) 
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53 Shoppee e t a l . ' r e p o r t e d t h a t c h o l e s t - 5 - e n - 7 - o n e (CLXXIV) 
on oximation gave pure syn oxime (CCXXIV) which underwent ready 
Bectanann rear rangement with th iony l c h l o r i d e to fu rn i sh 7 a - a z a -
B-homocholest-5-en-7-one (CCXXV). 
C^H. 
(CLXXIV) 
(CCXXIV) 
0 
tf- H 
(CCXXV) 
OH 
3(^-Acetoxycholest-5-en-7-one (CLXXl) gave a s i n g l e oxime 
(CCXXVI) which on Beckmann rearrangement with p - to luenesu lphonyl 
ch lo r i de and p y r i d i n e gave 3p-ace toxy-7a -aza -3 -homocho les t -5 -en -
7-one (CCXXVII) 1 0*. ' 1 0 2 . 
AcO 
(CLXXI) 
(CCXXVI) 
0 
C18H17 
OH 
N-H 
(CCXXVII) 
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C h o l e s t a - 4 , 6 - d i e n - 3 - o n e (CCXXVIIl) on Schmidt r e a c t i o n 
and c h o l e s t a - 4 , 6 - d i e n - 3 - o n e oxime (CCXXIX) on Beckmann r e a r r a n g e -
ment wi th t h i o n y l c h l o r i d e and with p- to luenesulphony 1 c h l o r i d e 
gave the same l a c ta rn ,3-aza-A-homocholes ta-4a ,6-d ien-4-one (CCXXX) 
I t was found t h a t 6P-bromocholes t -4-en-3-one (CCXXXI) under the 
same c o n d i t i o n s of oximation s u f f e r e d concur ren t dehydrobromina-
t i o n and gave the oxime (CCXXIX) which under Beckmann r e a r r a n g e -
ment c o n d i t i o n s provided the lac tam (CCXXX). The same lac tam 
(CCXXX) was ob ta ined by Schmidt r e a c t i o n of the ketone (CCXXXI)103. 
(CCXXVIIl) 
C8H17 
(CCXXIX) 
rN I 
(CCXXX) 
Cholesta-3,5-dien-7-one (CCXXXII) gave a s ingle oxime 
(CCXXXIIl) which on Beckmann rearrangement with thionyl chloride 
and with p-toluene sulphonyl chloride in pyridine afforded the 
lactam,7a-aza-B-homocholestftr3,5-dien-7-one (CCXXXIV)
 # 
X > ^ ^ N i 
N-E 
(CCXXXII) (CCXXXIIl) (CCXXXIV) 
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Schmidt r e a c t i o n of c h o l e s t - 4 - e n e - 3 , 6 - d i o n e (CCXXXV) gave 
a mixture of 3 -aza-A-homocholes t -4a-ene-4 ,6-d ione (CCXXXVI)^  4-aza-
A-homocholes t -4a-ene-3 ,6-d ione (CCXXXVII) and 4 , 6 - d i a z a - A , B -
b i shomocho les t -4a -ene -3 ,7 -d ione (CCXXXVIII)105. 
°8H17 
•"£& 
(CCXXXV) (CCXXXVI) (CCXXXVII) 
(CCXXXVIII) 
Schmidt r e a c t i o n of 6-aza-B-homo-5oC-cholestane-3,7-dione 
(CXX) afforded two p roduc t s which were t e n t a t i v e l y formulated as 
4 ,6-d iaaa-A,B-bishomo-5oc-choles tane-3 ,7-d ione (CCXXXIX) and 3 , 6 -
d iaza-A, B~bishomo-5«c-cholestane-4,7-dione (CCXVI) . 
C0H. 
(CXX) (CCXXXIX) (CCXVI) 
120 -
T e t r a z o l e (e -4 ,3 ) -3 -aza-A-homo-4a-andros ten-17-one (CCXL) 
gave the oxime (CCXLI) which on Beckmann rearrangement with th ionyl 
c h l o r i d e gave a s i n g l e p roduc t t e t r a z o l e ( e - 4 , 3 ) - 3 , l 7 a - d i a z a - A , 
107 D-.bishomo-4a~androsten-l7-.one (CCXLII) . 
H 
I 
rp' 
(CCXL) 
(CCXLI) 
0 
HOB. 
Barton e t a l . 108 
(CCXLII) 
r e p o r t e d t h a t 30C,5-cyclo-5oc-eholest-7-
e n e - 6 , 23-dione (CCXLIII) gave the- d i a z a compound, 6, 23a -d i aza -
-B-horao-
3<X",5-cyclo£5oc-cholest-7a-ene-7,23-dione (CCXLIV) as the only 
product when excess of p - to luenesu lphony l c h l o r i d e was used f o r 
the Beckmann rear rangement . 
(CCXLIII) 
121 
Photo-Beckmann rearrangement in s t e r o i d s have a l s o been 
54 109 / 
r e p o r t e d r e c e n t l y * . The c h o l e s t a n - 6 - o n e oximes (CXCIII and 
CCXLV) gave a mixture of l a c t a m s , 6-aza-B-homocholestan-7-ones 
(CXVI and CXVII) and 7-aza-B-homocholestan-6-ones (CXV and CXVIII) 
along with the s t a r t i n g ke tones (XV and CCXLVI) 54 
(CXCIII) 5oc 
(CCXLV) 5 /^ 
(CXVI) 5X 
(CXVII) 5 ^ 
(CXV) 5<X (XV) 5 * 
(CXVIII) 5 ^ (CCXLVI) 5^ 
D I S C U S S I O N 
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D I S C U S S I O N 
P A fi T - I 
Baeyer-Vill iger Oxidation of Steroidal Ketones. 
Several papers dealing with peracid oxidation of s te ro ida l 
ketones have appeared recent ly . These included sa tura ted ketones 
with carbonyl functions at d i f ferent pos i t ions and 0C,p-unsaturated 
ketones, spec ia l ly per ta in ing to rings A and B. A wide var ie ty 
of products spec ia l ly from 0£%p-unsaturated ketones, have been 
obtained from these r eac t ions , the nature and composition of 
products depending l a rge ly upon the peracid used, i t s concentra-
t ion , c a t a l y s t and the react ion period. 
48 Previous work from our l abora to r i e s described the per-
benzoic acid oxidation of 3r*-acetoxyckolest-5-en-7-one (CLXXI) 
and cholest-5-en-7-one (CLXXIV). The ketone (CLXXI) with per-
benzoic acid provided 3/^acetoxy-7a-oxa-B-homocholest-5-en-7-
one ( C I I I ) , aP-acetoxy-S-formyl-e-oxa-S^-cholestan^-one (CIV), 
sP-acetoxy-S-keto-SjT-seco-G-norcholestan^-oic acid (CLXXIl) 
and 5-keto-5,7-seco-6-norcholest -3-en-7-oic acid (CLXXIII). On 
the other hand,the ketone (CLXXIV) furnished 5-keto-5,7-seco-
6-norcholestan-7-oic acid (CLXXV) as the sole product of the 
oxidation. 
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(CLXXI) 
(CLXXIV) 
OAc 
H 
AcO 
(cm) (CIV) 
AcO COOH OOH OOH 
(CLXXIl) (CLXXIII) (CLXXV) 
In the present work several h i t h e r t o unexplored,yet easily-
accessible , s t e ro ida l ketones such as,3/^-chloro-5PC-cholestan-6-
one (XVII), 3/b-bromo-5*C.-cholestan-6-one (CCXLVII), 3/^iodo-5^:-
cholestan-6-one (CCXLVIIl), 30C,5-cyclo-5cC-cholestan-6-one (CCLVIIl), 
cholesta-3,5-dien-7-one (CGXXXIl), methyl 3^-acetoxy-5-keto-5,6-
secocholestan-6-oate (QQLXX) and 6/2t-bromoeholest-4-en-3-one 
(CGXXXI ) were subjected to Baeyer-Vill iger condi t ions . 
- 124 -
Baever-Vil l iger oxidation of the ketones (XVII). (CCXLVII) 
and (CCXLVIIl). 
The Baeyer-Vill iger oxidation of 3p.ehloro-5oC-cholestan-
6-one (XVII) using perbenzoic acid as oxidant and p- to luene-
sulphonic acid as the c a t a l y s t furnished a f t e r usual work up 
procedure and chromatography two compounds, 3|*-chloro-6-oxa-
B-homo-50C-cholestan-7-one (CCXLIX) and 3f^-chloro-5p-hydroxy-5, 
6-secocholestan-6-oic acid (CCL), an a r t e fac t of (CCXLIX). 
The € - lactone (CCXLIX), m.p. 168° (pos i t ive Bei ls te in 
t e s t ) , analysed co r rec t ly for C27H4502C1 (M+ 436/438, 3 : l ) . From 
the elemental composition of (CCXLIX) i t i s apparent that one 
oxygen was introduced during the oxidat ion. The i . r . spectrum 
showed a strong peak at 1722 cm" ascr ibable to carbonyl group of 
110 the lactone moiety . Formulation of the £ - lac tone as (CCXLIX), 
r a the r than i t s isomer 3nLchloro-7-oxa-B-homo-50C-cholestan-6-one 
(CCLl) was supported by chemical and n .m.r . spec t ra l p roper t i e s . 
The n .m.r . spectrum showed a mul t ip le t centered at 8 2.4 i n t e g r a t -
ing for two protons , ascribable to the methylene protons 0C- to 
the carbonyl group (-CO- CHg) and a d i s to r t ed t r i p l e t at &4.12 
in tegra t ing for one proton (H-C5-0-C0-) and i s ascribed to 50C-
proton as in s t ruc tu re (CCXLIX) . In the isomeric s t ruc ture 
(CCLl) one would expect the methylene proton (-CO- 0 - CH„) 
signal to be a t a lower f i e l d , say about 8 3 . 5 - 4 . 0 . Further a 
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broad multiplet centered at 5 3.7 (w|^'J22 Hz) was assigned to the 
C3-axial ((K-) proton. The presence of a C3-axial proton (oc-
oriented) implied that C3-C1 (/^.oriented) was equatorial and that 
the A/B ring junction was trans 40 
The conclusive evidence in favour of the structure (CCXLIX) 
was obtained by i t s conversion to the known lactone, 6-oxa-B-homo-
5(K-Gholestan-7-one (CXLVTI) by sodium-amyl alcohol reduction . 
Additional evidence supporting the structure (CCXLIX)was obtained 
by i ts reduction with LiAlH, which provided the known diol, 5,6-
secocholestana^ft6-diol (CCLIl)67. The diol (CCLII) analysed 
correctly for G27H45°2 ^ ^ i t s *» r * spectrum showed peaks a t 
3380 (OH), 1020 and 1045 cm"1 ( - C - 0 ) . The a u t h e n t i c samples of 
(CXLVII) and (CCLII) for comparison purposes were ob ta ined by the 
method desc r ibed by Fonken and Miles 
C
,8H17 
X 
(XVII) 
(CCXLVII) 
(CCXLVIII) 
CI 
Br 
I 
(CCXLIX) 
(CXLVII) 
(CCLIV) 
(CCLVI) 
CI 
H 
Br 
I 
(CCLI) 
(CCLV) 
(CCLVII) 
CI 
Br 
I 
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.JO 
(CCL) 
(CCLII) 
(CCLIII) 
n 
^ O H ^ 
R 
CI 
H 
CI 
r^17 
R» 
R» 
COOH 
CH 2 0H 
COOCH 
The seco-acid (CCL), m.p, 106 (pos i t ive Bei l s te in t e s t ) 
analysed co r rec t ly for Cg-H^-OgCl. From the elemental composition 
i t was apparent that the acid (CCL) i s the product of hydrolysis 
of the lactone (CCXLIX). The i . r . spectrum of the compound (CCL) 
showed peaks a t 3200-3400(br), 2680, 2560(w) (-C00H and -OH), 
i710(s ) , 1720(sh) (-C00H), and 1040(m) cm"1 ( -C-0) 1 1 0 . The acid 
(CCL) was conveniently converted in to i t s methyl e s t e r , methyl 
3/^ -0111 oro-S^-hydroxy-Sje-seeocholestan-e-oate (CCLIIl) by diazo-
methane. The methyl e s t e r (CCLIII) in i t s i . r . spectrum showed 
peaks a t 3420(0H), 1724 ( e s t e r carbonyl) , 1275 and 1040 cm 
(_C-0) • As indicated above the acid (CCL) was suspected to be 
an a r t e f ac t of the lactone (CCXLIX). This was subs tan t ia ted 
by the observation tha t the lactone (CCXLIX) on allowing to stand 
over a column of s i l i c a gel was converted in to the acid (CCL). 
The acid (CCL) on the other hand, when heated in benzene in the 
presence of p-toluenesulphonic acid suffered lac ton iza t ion to 
give (CCXLIX). 
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I t i s In teres t ing t o note that during chromatographic 
p u r i f i c a t i o n of the crude product from the oxidation of (XVII), 
the hydroxy ac id (CCL) i s e lu ted before the £ - l a c t o n e (CCXLIX). 
This "abnormal" chromatographic behaviour i s explained on the 
assumption that the lactone (CCXLIX) i s changed to the ac id (CCL) 
perhaps at the end of the column and there fore . the acid (CCL) i s 
e l u t e d f i r s t , 
S/^-Bromo-StfC-cholestan-e-one (CCXLVIl) on oxidation with 
perbenzoic acid using p-toluenesulphonic ac id as the c a t a l y s t 
gave a s i n g l e compound, m.p. 179 , a f t er usual work up procedure 
and p u r i f i c a t i o n . This was i d e n t i f i e d as the £ - l a c t o n e , 3/^-
bromo-6-oxa-B-homo-50C-cholestan-7-one (CCLIV). 
The £ - lac tone (CCLIV) gave p o s i t i v e B e i l s t e i n t e s t for 
halogen which was confirmed by mass spectrum and elemental 
a n a l y s i s . The mass spectrum of (CCLIV) gave molecular ion peaks at 
m/e 480 and 482 in the r a t i o i : i . I t analysed c o r r e c t l y for 
C 27 H 45°2 B r ^M+ 4 8 ° / 4 8 2 ) » F r o m t n e composition i t i s evident that 
only one oxygen was inser ted during the ox idat ion . The i . r . 
spectrum showed a strong peak at 1720 cm" ( lactone carbonyl) and 
therefore , the product may be formulated e i t h e r as (CCLIV) or 
(CCLV). The isomeric s t ruc ture , a/^-bromo^-oxa-B-homo-SflC-
cholestan-6-one (CCLV) was discarded on the ground that the 
product on sodium-amyl alcohol reduction furnished the known 
£ - l a c t o n e (CXLVIl) , compatible with the s tructure (CCLIV). 
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3^-Iodo-50C-cholestan-6-one (CCXLVIII) under s imi lar oxidation 
condit ions furnished a s i n g l e compound, m.p. 155 , i d e n t i f i e d as 
sP-iodo-S-oxa-B-hoao-SflC-cholestan-T-one (CCLVI) • 
The 6 - lac tone (CCLVI) ( p o s i t i v e B e i l s t e i n t e s t ) analysed 
c o r r e c t l y for C27H4502*» thereby showing the inser t ion of one 
oxygen during the oxidation* The i . r « spectrum gave a peak at 
1722 cm" ( lactone carbonyl ) . On sodium-amyl alcohol reduction the 
lactone (CCLVI) afforded the known 6-lactone (CXLVII) thus 
supporting t h i s s tructure and e l iminat ing the isomeric structure 
(CCLVIl). 
From the above observat ions , i t i s amply c l e a r that a more 
subs t i tu ted carbon such as C5 migrates in preference to a l e s s 
s u b s t i t u t e d carbon such as C7 in the Baeyer-Vi l l iger oxidation 
and t h i s i s in l i n e with the general observations regarding migratory 
aptitude of various groups. 
Perbenzoic acid Oxidation of 3oQ5-cyclo-5pG-cholestan-6-one (CCLVIII). 
The ketone, 3oC,5-cyclo-50G-cholestan-6-one (CCLVIII) on 
oxidat ion with perbenzoic ac id using p-toluenesulphonic acid as 
the c a t a l y s t provided a s i n g l e compound, m.p* 126, a f t er usual 
work up procedure and p u r i f i c a t i o n . The product on the bas is 
of i t s spectra l proper t i e s , was i d e n t i f i e d as 6-oxa-30C,5-eyclo-
B-homo-5oC-cholestan-7-one (CCLIX), thus showing the preferred 
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m i g r a t o r y a p t i t u d e of a cyclopropyl group over a methylene group. 
(CCLVIII) (CCLIX) (CCLX) 
The £ - l a c t o n e (CCLIX) ana lysed c o r r e c t l y f o r C27H44°2 
and t h i s composi t ion was suppor ted by the mass spectrum (M 400) . 
The i . r , spectrum of the £ - l a c t o n e (CCLIX) showed weak absorp t ion 
peaks a t 3040 and 1028 cm"" thus i n d i c a t i n g the presence of c y c l o -
111 - i 
propane moiety i n the compound • A s t r o n g peak a t 1726 cm i s 
compat ib le wi th the carbonyl group of an 6 - l a c t o n e . Formulat ion 
of the l a c t o n e as (CCLIX), r a t h e r than i t s i somer , 7-oxa-3<*,5-
cyelo-B-homo-5oC-cholestan-6-one (CCLX) was suppor ted by the n . m . r . 
spectrum of the p r o d u c t . The n . m . r . spectrum showed a m u l t i p l e t 
c e n t e r e d a t £ 2 . 5 , i n t e g r a t i n g fo r 2 p r o t o n s , and was ass igned to 
0 
n 
C7a-methylene protons (HoC7a-C-0-); the isomeric s t ruc ture (CCLX) 
~* 0 
was l i k e l y to give s ignals for C7a-protons (H2C7a-0-G-) a t a much 40 lower f i e l d • I t i s pe r t inen t to mention tha t cyclopropane 
112 protons were not c l ea r ly indicated in the region 0-50 Hz 
However, the absence of v inyl ic protons indicated tha t the cyclo-
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propane r ing has not isomerized under the experimental condit ions 
and i s i n t a c t as c l e a r l y supported by i . r . spectrum. 
Reaction of Choies ta-3 .5-d ien-7-one (CCXXXII) with perbenzoic ac id . 
Reaction of the dienone (CCXXXII) with perbenzoic acid using 
p-toluenesulphonic acid gave, a f t e r usual work up procedure and 
chromatography, two compounds, m.p. 136 and 205 . These were 
i d e n t i f i e d as 30C,4oC-epoxyc hole s t -5 -en-7 -one (CCLXI) and 3<K,4^ 
dihydroxycholest-5-en-7-one (CCLXIl), r e s p e c t i v e l y on the basis of 
chemical and spectra l evidence. 
The compound (CCLXI), m.p. 136 , analysed c o r r e c t l y for 
C27H42°2 a n d i t s m a s s spectrum gave molecular ion peak at m/e 398 
( C 2 - H 4 2 0 2 ) . From the elemental composition i t i s apparent that 
only one oxygen atom has been introduced during the reac t ion . This 
leads to several p o s s i b i l i t i e s and the product may be formulated 
as the epoxide (CCLXI), the enol lactone (CCLIIIl), or the C?C,(b-
unsaturated lactone (CCLXIV). 
H0--
( CCLXI) 
(CCLXIl) 
W ^ x 7 
X Y 
(CCLXIII) 0 CO 
(CCLXIV) CO 0 
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The u . v . spectrum of the product CX max, 241 nni; log£ 3.46 ) , 
showed the presence of an OC ,^-unsaturated ketonic function. The 
presence of an cC ,(^-unsaturated ketonic group was fur ther supported 
by i t s i . r . spectrum. The i . r . spectrum showed peaks at 1680 
(C=C-C=0), 1638 (-C=C_), 870 and 775 cm"1 (epoxide r i n g ) 1 1 0 . These 
spec t ra l proper t ies c l ea r ly discarded the £ - l a c t o n e s t ruc tu res 
(CCLXIII) and (CCLXIV). Further the n .m. r . spectrum of the compound, 
m.p. 136° gave a signal a t £ 5.95s, in tegra t ing for 1 proton. This 
was assigned to a v inyl ic proton (C6-H) as in the epoxide (CCLXI); 
no other v inyl ic protons was indica ted . Fur ther , an unresolved 
mul t ip le t centered at £ 3 . 3 8 in tegra t ing for 2 protons was a s c r i b -
able to C3 and C4-protons. The narrowness of the peak (wi^S Hz) 
shows small coupling which indica tes that the C3-H i s equatorial 
(I*) and that C4-H though axial (P) has small coupling with C3-H 
(equator ia l proton) only. From this i t i s obvious that the epoxide 
oxygen (C3 C4) must be X -o r i en ted . This i s in l ine with the 
general observation tha t the reagents prefer to a t tack a s te ro ida l 
113 
molecule from l e s s hindered OC-side • 
The n .m.r . spectrum of the € - lac tones (CCLXIII) or (CCLXIV) 
wi l l give s ignals for 3 v inyl ic protons. Further , in s t ruc ture 
(CCLXIV) C8 proton wi l l appear as a doublet of doublets at about 
40 4.2 . From the considerat ion of above spec t ra l proper t ies i t 
i s reasonable to assign the epoxide s t ruc tu re (CCLXI) to the 
compound,m.p. 136 • 
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The compound (CCLXIl), m.p. 205° ana lysed c o r r e c t l y for 
C*27H4403 and i t s mass spectrum gave molecular ion peak a t m/e 
416 (C27H4403^* Fl*om the e lementa l composi t ion i t i s i n d i c a t e d 
t h a t (CCLXIl) may be the p roduc t of h y d r o l y s i s of the epoxide 
(CCLXI; C 2 7 H 42°2 + H 2°^* ^ i s i n d e e d i s * n e c * s e h a s been shown 
by the convers ion of (CCLXI) i n t o (CCLXIl) by mild h y d r o l y s i s . 
The u . v . spectrum of the d io l (CCLXIl) ( A max. 244 mu; l o g £ 3.36 ) 
showed the presence of an oC , r*-unsatura ted k e t o n i c group. I t s 
i . r . spectrum showed peaks a t 3360 (OH), 1680 (C=C-C=0), 1640(sh) 
(C=C), 1075, 1022 and 1015 cm"1 ( - C - 0 ) . 
The n . m . r . spectrum of (CCLXIl) showed a sharp s i n g l e t a t 
£5 .75 i n t e g r a t i n g f o r 1 pro ton and was a s s igned to C6-v iny l i c 
p ro ton . An unreso lved m u l t i p l e t c e n t e r e d a t 6 4.05 i n t e g r a t i n g 
f o r 2 p ro tons was a s c r i b a b l e to C3 and C4 p r o t o n s . The magnitude 
of s p l i t t i n g of t h i s peak (w~ = 5 Hz) showed t h a t both the protons 
a re e q u a t o r i a l (C3r- and C4tf-), thus i n d i c a t i n g t h a t C3- and C4 
hydroxy groups a re ax i a l (C3oC-OH and C4|^-0H). Prom mechanis t i c 
c o n s i d e r a t i o n s i t i s to be expected t h a t t he epoxide r ing w i l l 
open dur ing h y d r o l y s i s to g ive t r a n s d i a x i a l d io l such as (CCLXI)—> 
(CCLXIl)11? 
Though no t very p e r t i n e n t , a c u r s o r y comparison of the 
n . m . r . spectrum of (CCLXI I ) was made with those of 5cC-cholestane-
sfteoc-diol (CCLXV) and 5cC-cholestane-3/*,6/3.diol (CCLXVI) from the 
chemical s h i f t p o i n t of view of H-C-OH p r o t o n s . In (CCLXV), both 
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the protons (C3PC- and C6/^~protons) toeing axial appeared as a broad 
peak centered at S 3 .3 . In (CCLXVl), C30G-H being axial appeared 
as a broad peak centered a t o 3.66 whereas C60G-K being equatorial 
appeared as a r e l a t i v e l y 'narrow' mul t ip le t centered at 6 3.76 
(lower f i e l d ) 4 0 . 
As expected, the diol (CCLXII) with ace t ic anhydride and 
pyridine was converted in to the d i ace ta t e , 30(,4r-diacetoxycholest-
5-en-7-one (CCLXVTl). The d iace ta te (CCLXVII) in i t s mass spectrum 
gave molecular ion peak a t m/e 500 and analysed cor rec t ly for 
^•*lH48°5* I t s u , v # spectrum,as expected,showed absorption maxima 
a t 241 oil ( l o g £ 3 . 6 3 ) , supporting the 0C, (^-unsaturated carbonyl 
chromophore. The i . r . spectrum of (CCLXVTl) showed peaks at 
I755(sh) , 1740 ( e s t e r carbonyl) , 1680 (-C=C-C0-), 1640(sh)(-C=C-) 
and 1235 cm ( a c e t a t e ) . The n .m.r . spectrum of (CCLXVTl) gave a 
s ing le t ( l proton) at S 5 . 9 ascr ibable to C6-vinylic proton. The 
C3 and C4 protons s ignals were well separated and not merged 
together as in the case of the diol (CCLXII). A doublet (J=3 Hz) 
a t & 5.22 was assigned to C4GG-H (equator ia l ) and a broader peak at 
^4 .96 was assigned to C3p~H ( equa to r i a l ) , since C3 proton in te rac t s 
with C2-methylene and C4-methine protons (3 protons in te rac t ion 
compared with 1 proton in te rac t ion of C4-H). The presence of two 
ace ta te groups was revealed by two sharp s ing le t s a t £ 2 . 0 5 and 
2.02 (3 protons each) . 
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Chemical s h i f t s of C3 and C4 p ro tons of (CCLXVIl) were 
compared wi th those of C3 and C6 pro tons of the d i a c e t a t e s 50C-
c h o l e s t a n e - 3 r , 6 f t - d i o l d i a c e t a t e (CCLXVIII) and SflC-cholestane-s/^e/^-
d i o l d i a c e t a t e (CCLXIX). In (CCLXVIII) both C3 and C6 protons 
being a x i a l appeared as a broad m u l t i p l e t c e n t e r e d a t S 4 . 6 4 . On 
the o t h e r hand in (CCLXIX), C30C-H being a x i a l appeared as a broad 
peak c e n t e r e d a t S 4 .7 whereas , C6K-H being e q u a t o r i a l appeared as 
a r e l a t i v e l y ' na r row ' peak cen t e r ed a t S 4 .9 ( lower f i e l d ) . 
R 
(CCLXV) 
(CCLXVI) 
(CCLXVIII) 
(CCLXIX) 
C8H17 
R R' 
OH X -OH 
OH (* -OH 
OAc oc -OAc 
OAc fi -OAc 
The e f f e c t of d i f f e r e n t s u b s t i t u e n t s a t C3 and C4 as in 
(CCLXI), (CCLXII) and(CCLXVIl)on the C19-H s i g n a l i s obvious . The 
ClO-aethyl s i g n a l s appeared a t & 1 . 0 8 , 1.34 and 1.31 in (CCLXI), 
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(CCLXII) and (CCLXVIl) Respect ively 40 
Reaction of perbenzoic acid with methyl 3ft-acetoxy-5-keto-5 f 
6-secocholestan«-6-oate (CCLXX). 
Reaction of the methyl e s t e r (CCLXX) with perbenzoic acid 
in the presence of p-toluenesulphonic acid ( ca t a lys t ) provided, 
a f t e r usual work up procedure and pur i f i ca t ion by chromatography, 
two products , an o i l ( t . l . c , homogeneous) and a so l i d , m.p. 135 . 
These products were character ized as methyl 5-keto-5,6-secocholest-
3-en-6-oate (CCLXXI) and methyl 3r-tosyloxy-5-keto-5a-oxa-A-homo-
5,6-secocholestan-6-oate (CCLXXII), r e spec t ive ly . 
^ v > ^ 0 \ , ™ _ . R O ^ X ^ O 
COOCH; 
COOCH, 
R 
(CCLXX) Ac 
(CCLXXIIl) H 
(CCLXXI) 
COOCH, 
R 
(CCLXXII) Ts 
(CCLXXIV) Ac 
(CCLXXV) 
(CCLXXVI) 
R 
Ac 
Ts 
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The o i l (CCLXXI) gave the molecular ion peak a t m/e 430 
and analysed co r rec t ly for G28H46°3 c o r r e s P o n d i n S to the loss of 
a molecule of ace t ic acid from the or ig inal compound (CCLXX). 
Thus the o i l (CCLXXI) was suspected to be the product of el imina-
t ion of acet ic acid from the s t a r t i n g mate r i a l . That th i s indeed 
i s the case was subs tan t ia ted by i t s spect ra l p rope r t i e s . 
The u .v . spectrum of the product (CCLXXI) showed absorption 
maxima at 241 mu. (log € 3.46) thus supporting the presence of an 
OC,^-unsaturated carbonyl function. I t s i . r . spectrum showed peaks 
a t 3040(w) (C=C-H), I742(s) ( e s t e r carbonyl) and 1685(s) era""1 
(«C=C-C=0). A strong peak in the region 1220-1250 cm" was missing 
thus indica t ing the absence of an aceta te function. The n.m.r . 
spectrum of (CCLXXI) gave signal a t &3.57 ( s ing l e t ) for three 
protons ascr ibable to e s t e r methyl (-C00-Cg3) group. As was 
expected the C4 v iny l ic proton 0C- to carbonyl group appeared 
as a doublet (J == 11 Hz) at o 5.78 and the C3-vinylic proton, 
P - to carbonyl group appeared as a mul t ip le t centered at b 6.7 . 
This observation r e f l e c t s the po la r i za t ion of an 0Cf(^-unsaturated 
carbonyl chromophore, which causes a reduction in the electron 
density a t the r -ca rbon atom and hence decreases the effect ive 
shei ld ing at the P-pro ton (C3-H in th i s case) which appears at 
a lower f i e l d than the C4-proton, 
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In the mass spectrum of (CCLXXI) the base peak appeared 
at m/e 110. Accurate mass measurement showed the composition to 
be C^H.QO. The formation of the fragment ion m/e 110 supports 
the structure (CCLXXI). (Details of the mass spectral analysis 
are given in the other section of the thesis). 
(CCLXXI1) m/e 110 
(C7H l Q0) 
The format ion of (CCLXXI) from (CCLXX) appa ren t l y proceeds 
v i a the hydrolysed product (CCLXXIIl), which being a t y p i c a l P -
k e t o l s u f f e r s ready dehydra t ion to g ive the s t a b l e CC jp ' -unsa tura ted 
carbonyl compound. In methanol ic KOH a l so (CLXXII)behaves in a 
. ... 48 
s i m i l a r manner • 
The i d e n t i f i c a t i o n of the compound (CCLXXIl), m.p. 135° 
p r e s e n t e d some d i f f i c u l t i e s . The mass spectrum of the compound, 
m.p. 1 3 5 , gave the h i g h e s t mass ion peak a t m/e 446 which c o r r e s -
ponds t o the composi t ion C 2 8 H 46°4 ( i , e * C C L X X - AcOH + 0 ) . From 
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this composition it was suspected that one oxygen was introduced 
during the reaction and that during the determination of mass 
spectrum acetic acid was eliminated, which is a-"observation of 
7 114 
common occurrence ' • Thus the product was suspected to have the 
structure (CCLXXIV) or (CCLXXV). However, the n.m.r. and i.r. 
spectra showed the absence of an acetate function in the molecule. 
The i.r. spectrum of (CCLXXIl) showed peaks at 3075(w) 
(C=C-H), 1740(s) (ester carbonyl), 1710(s)(€ -lactone carbonyl) 
and 1610 cm (m)(-C=C), There was no strong peak in the region 
1220-1250 cm thus indicating the absence of an acetate function. 
The n.m.r. spectrum of (CCLXXIl) showed a sharp singlet at 
S3.57 (three protons) for the ester methyl protons (COOCH ). The 
presence of two doublets at $7.8 (J=8.5 Hz) and 7.26 (J=8.5 Hz) 
integrating for two protons each, revealed the presence of p-
disubstituted benzenoid system in the molecule; the shape of the 
two doublets was strikingly similar to other p-disubstituted 
benzenoid systems. A singlet integrating for 3 protons which 
appeared at & 2.4 was thus assigned to the methyl group attached to 
the benzene ring. Further a broad peak centered at & 4.4 integrat-
ing for one proton was assigned to C3-H; the magnitude of splitting 
indicated it to be axial (and also at C3), implication being that 
the tosylate group is at C3 (reoriented). There was no signal 
either for other vinylic protons or acetate methyl group (between 
$2.0-2.2). From the foregoing spectral properties it is clear that 
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the compound under d i s c u s s i o n does n o t con ta in an a c e t a t e funct ion 
and t h a t a t o s y l a t e groups i s p r e s e n t a t C3. The compound m.p. 
135° analysed c o r r e c t l y f o r C3gHg40_S (Found: C, 6 7 . 6 ; H, 8 . 6 . 
C35H54°7S r e < l u i r e s c » 6 7 . 9 ; H, 8 . 7 $ ) , the va lues which appeared to 
he so e r r a t i c for (CCLXXIV) or (CCLXXV) ( c 3 o H 50°6 r e a * u i r e s c» 7 1 . 1 ; 
H, 9.8%) and thus i t can he r e p r e s e n t e d e i t h e r by the s t r u c t u r e 
(CCLXXIl) or (CCLXXVI). However, the n . m . r . and mass s p e c t r a 
suppor t the s t r u c t u r e (CCLXXIl). 
A comparison of the n . m . r . spectrum of (CCLXXIl) wi th t ha t 
of the s t a r t i n g compound (CCLXX) r e v e a l e d a s u b s t a n t i a l d i f f e rence 
in the chemical s h i f t s of C19-pro tons . In (CCLXX) the Cl9-pro tons 
appeared a t S 1.0 whereas in (CCLXXIl) these pro tons appeared a t a 
lower f i e l d i . e . a t S 1.26. This obse rva t i on i s compat ible with 
the s t r u c t u r e (CCLXXIl) r a t h e r than wi th (CCLXXVI). 
F u r t h e r in the mass spectrum of (CCLXXIl) the base peak 
appeared a t m/e 125. Accurate mass measurement of t h i s fragment 
ion r evea l ed the composi t ion C - H Q O - , which can be r a t i o n a l i z e d 
accord ing t o the fo l lowing Scheme. 
C8H17 
COOCH, 
(CCLXXIl) 
COOCH, 
m/e 125 
( C 7 f l 9°2 ) 
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It is doubtful to suggest the precise stage at which the 
tosylate group is incorporated in the molecule though several 
suggestions may be made. The most attractive perhaps is the 
conjugate addition of p-TsOH to the carbon carbon double bond of 
the lactone intermediate (CCLXXVIl). 
TsOH 
COOCH, 
(CCLXXVIl) 
Proton shift 
ketonization 
COOCH, COOCH, 
(CCLXXII) 
Perbenzoic acid oxidation of 6r-bromocholest-4-en-3-one (CCXXXI). 
A 4 Steroids containing / \ -3-one group are s ingular ly noted 
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l o r p r o v i d i n g a v a r i e t y of p r o d u c t s when s u b j e c t e d t o B a e y e r -
V i l l i g e r o x i d a t i o n c o n d i t i o n s . The n a t u r e and t h e r e l a t i v e amounts 
of p r o d u c t s v a r y d r a m a t i c a l l y w i t h t h e c o n c e n t r a t i o n of t h e p e r - a c i d 
u s e d , t h e c a t a l y s t and t h e r e a c t i o n p e r i o d . To i l l u s t r a t e t h e 
a b o v e , the f o l l o w i n g few examples may be c i t e d . 
T e s t o s t e r o n e a c e t a t e (CLXI) w i t h p e r b e n z o i c a c i d and m-
c h l o r o p e r b e n z o i c a c i d ( a n h y d r o u s p e r c h l o r i c a c i d a s t h e c a t a l y s t ) 
gave a t l e a s t 8 d i f f e r e n t p r o d u c t s (XCI — X C I I I , XCV - XCVII, CLXII 
and C L X I I I ) 4 7 . 
OAc 
(CLXI) (CLXII) (XCV) 
(XCVI) 4/2 > ,5/ i 
(XCVII) 4tf,50C 
CHO 
(CLXII I ) (XCI) 5p> 
(XCII ) 50C 
(XCII I ) 
- 142 
I n t e r e s t i n g l y , wi th moist p e r c h l o r i c a c i d as the c a t a l y s t 
none of the above products was ob t a ined . 
Cho le s t -4 -en -3 -one (CLIV) on o x i d a t i o n wi th perbenzoic ac id 
(HC10. as the c a t a l y s t ) a f fo rded s e v e r a l p roduc t s (XCVIII, C, CII 
and CLX) 49 
(CLIV) 
(CCXXXl) 
H 
Br 
CgH l7 
C8H17 
(XCVIII) 
(C) 5CC 
(CI I ) 5p> 
(CLX) 
On the o t h e r hand H 20_/Se0 2 ox ida t i on of t e s t o s t e r o n e 
p r o p i o n a t e (CLXVIII) gave the £ - l a c t o n e (CVII) and the " ^ - l a c t o n e 
(CLXX)51. 
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0C0C2H5 
(CLXVIII) (CVII) 
In view of the above o b s e r v a t i o n s i t was cons ide red to be 
of i n t e r e s t to i n v e s t i g a t e the e f f e c t of a s u b s t i t u e n t i n the 
• v 4 close v i c in i t y of the /-± -3-one moiety on the course of reaction 
and product d i s t r i b u t i o n . For the i n i t i a l stage of such a study 
the eas i ly access ib le 6^*bromocholest-4-en-3-one (CGXXXI) was 
se lec ted as a model compound. 
The bromoketone (CCXXXI) a f te r treatment with perbenzoic 
acid (p-toluenesulphonic acid as the c a t a l y s t ) followed by usual 
work up procedure and column chromatography provided two compounds, 
ni.ps. 153 and 168 . 
The compound, m.p. 153, did not show the presence of bromine 
in i t (negative Bei ls te in t e s t ) and i t analysed cor rec t ly for 
C27H46°4* I t s m a s s spectrum gave the molecular ion peak at m/e 
434 (accurate mass measurement confirmed the composition C2-BLfiO. 
and c l ea r ly showed the absence of bromine). I t s i . r . spectrum 
gave strong peaks a t 1762 ( ] - l a c t o n e carbonyl) and 1734 cm" 
( e s t e r carbonyl) , with other s trong peaks at 1262, 1250, 1202, 
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1180, 1170(w), 1115, 1085, 940 and 918 cm"1. The u .v . spectrum 
showed no absorption maxima in the region 200-360 mu. 
The n .m.r . spectrum was devoid of any signal between &3.6 
to 10, thus el iminating the possible presence of v inyl ic proton/s . 
A s ing le t in tegra t ing for 3 protons a t £3 .65 was assigned to e s t e r 
methyl group (C00-CH3). A mul t ip le t centered a t 82 .36 in tegra t ing 
for 4 protons may be assigned to methylene protons 0C- to the 
0 
U 
carbonyl groups (-0-C-CH2 and CHg-CO-O-CHg). The C19 protons 
(ClO-CH,) signal appeared at 8 1.32. 
From the considerat ion of the above data the following 
conclusions may be drawn regarding the compound, m.p. 153 . 
(a) Absence of bromine, v iny l ic proton/s and CC ,\ -unsaturated 
carbonyl chromophore, 
(b) Presence of a "f - lactone moiety with CH2-C0-0- grouping 
and a methyl e s t e r function (CH2-C0-0CH3). 
Comparison of the n.m.r , spectrum of th i s compound with 
that of the 7 - lactone (CVIIl) reveals that Cl9-protons signals 
appear at £ 1.32 and 1.36, r espec t ive ly . 
To accommodate the above mentioned data and by analogy 
with (CVTIl) the compound, m.p. 153, was t en ta t ive ly assigned the 
s t ruc tu re (CCLXXVIIl). 
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C8H17 
COOCH, 
(CCLXXVIIl) 
The mass spectrum of (CCLXXVIIl) showed s a l i e n t fragment 
ion peaks in the high mass reg ion a t m/e 419 (M-CH3), 416 (M-H20), 
406 (M-CO), 403 (M-0CH3) and 361 (M-CHgCOOCHg) compatible with 
the above s t r u c t u r e i n p a r t . Two very s t r o n g ion peaks appeared 
a t m/e 99 (base peak) and m/e 181 . Accurate mass measurements of 
these fragment ions i n d i c a t e d the composi t ions CLEUO- (m/e 99) and 
C H._0 2 (m/e 181) . The format ion of fragment ion m/e 99 i s 
compat ib le with the p resence of a | - l a c t o n e moiety as in (CCLXXVIIl). 
The fragment ion m/e 181 ( c i - i H i 7 0 2^ may b e s n o w n t 0 a r i s e by the 
l o s s of r i n g D+ s i d e chain and the j - l a c t o n e moie ty . 
(CCLXXVIIl1) m/e 99 (C5H?02) 
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(CCLXXVIII") 
C8H17 
CH3O-' + -o-a 
m/e 181 (C 1 1 H ± 7 0 2 ) 
However, i n the absence of the mass s p e c t r a of app rop r i a t e 
d e u t e r a t e d d e r i v a t i v e s of (CCLXXVIII), the proposed mechanism for 
the g e n e s i s of m/e 181 should be cons ide red of s p e c u l a t i v e n a t u r e . 
There does n o t appear to be one s imple e x p l a n a t i o n fo r the 
formation of the non-bromine c o n t a i n i n g methyl e s t e r (CCLXXVIII) 
from (CCXXXl). I t i s r easonab le to s u g g e s t , by analogy with the 
convers ion of (CLXVIII) * (CLXX), the ketone (CCLXXIX), and the £ -
l a c t o n e (CCLXXX) may be involved as the i n t e r m e d i a t e s . The l o s s of 
bromine from the € - l a c t o n e (CCLXXX) to g ive (CCLXXVIII) may be 
cons idered somewhat p a r a l l e l i n n a t u r e to the l o s s of a methyl group 
from (CXXXVI) to give ( L V I I l ) 3 2 . 
The compound,m.p. 168 showed molecular ion peak a t m/e 
478/480 , c l e a r l y i n d i c a t i n g the p resence of bromine, and analysed 
c o r r e c t l y f o r C 2 _H 4 3 0 2 Br , the re fo re sugges t ing t h a t one oxygen atom 
has been in t roduced dur ing the r e a c t i o n . The u . v . spectrum of the 
compound ( \ max. 256 mu.) sugges ted the p resence of an oC,fi-
u n s a t u r a t e d carbonyl chromophore. I t s i . r . spectrum showed a s t r ong 
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C8H17 
COOCH, 
(CCLXXVIII) 
HOOC 
I 
COOH 
CH3 Ck3 
(CXXXVI) 
3 
(LVIII) 
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peak a t 1690 and a medium peak a t 1612 cm" f u r t h e r suppor t ing 
the -C=C-C=0 moiety in the molecule . The n . m . r , spectrum gave a 
s igna l a t S 6,0 ( s i n g l e t ) , i n t e g r a t i n g f o r one proton and was 
ass igned to a v i n y l i c pro ton a t C4a. A m u l t i p l e t c e n t e r e d a t 
5 4 . 9 i n t e g r a t i n g f o r two p ro tons was ass igned to C2 methylene 
p ro tons and a s i g n a l c e n t e r e d a t ©3 .75 ( l p ro ton) was a t t r i b u t e d 
to C6-H. (However, the assignment of CH_-0-C- p ro tons a t & 4 . 9 
seems to be too downfield f o r such p r o t o n s ; normally s i g n a l s for 
such pro tons appear in the reg ion b 3 . 5 - 4 . 0 . F u r t h e r a s i n g l e t 
appear ing a t £ i . 6 1 i n t e g r a t i n g fo r 3 p ro tons cannot be r econc i l ed 
with C19 p r o t o n s ) . 
Cons ider ing the composi t ion of the p roduc t , two p o s s i b l e 
s t r u c t u r e s (CCLXXXl) or (CCLXXXIl) may be proposed. 
(CCLXXXl) (CCLXXXIl) 
The ev idence in hand suppor t s the s t r u c t u r e (CCLXOCl) in 
p r e f e r e n c e over (CCLXXXIl). This would indeed be i n t e r e s t i n g in 
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the sense that in previous s tudies the oxygen was shown to inse r t 
between C3 and C4 posi t ion invar iab ly , thus indicat ing the g rea te r 
migratory apt i tude of a v iny l ic group in r e l a t ion to a methylene 
group. How, a bromine at G6 should a l t e r the course of t h i s 
react ion is not well understood. 
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D I S C U S S I O N 
P A A T - II 
Az as tero ids 
The Bee km ami rearrangement and the Schmidt react ion of 
s t ero ida l ketoximes and ketones , r e s p e c t i v e l y are the two most 
f a c i l e and widely employed methods f o r the preparation of aza-
115 
s t e r o i d s . An e x c e l l e n t review e n t i t l e d "Synthesis of aza-
s t e r o i d s using Beckmann rearrangement and Schmidt reactions'* has 
appeared in 1966. 
Several papers deal ing with the preparation of az as tero ids 
have appeared from these l aborator i e s and these included aza-
s t e r o i d s from 3n-acetoxycholest -5-en-7-one (CLXXI) and re la ted 
compounds1 0 2 , cho l e s ta -3 ,5 -d i en -7 -one (CCXXXII)10*, c h o l e s t a - 4 , 
6-dien-3-one (CCXXVIIl)105 , 3/^-chloro-50f-cholestan-6-one (XVII ) 8 9 
and 3/ i .acetoxycholest -4-en-6-one (CCLXXXIII) . 
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C8H17 C0H G8H17 
R 
(CLXXI) OAc 
CLXXIV) H 
r. :r 
( 
C
.8H17 
n 
CI 
(CCXXXII) (orxxvni) 
(XVII) (CCLXXXIIl) 
The present work i s an extension of the above, and 
employed the e a s i l y a c c e s s i b l e s t ero ida l ketones such as 30C,5-
cyolo-50C-cholestan-6-one (CCLVIII), 3r-bromo-5(£-cholestan-6-one 
(CCXLVII) and 3/*-iodo-5tf-cholestan-6-one (CCXLVIIl) as the s tar t ing 
mater ia l . 
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The Beckmann rearrangement of 3QQ5-cyclo-5oC-cholestan-5-one 
oxime (CCLXXXIV). 
30f,5-Cyclo-5cC-cholestan-6-one (CCLVIII) was prepared 
l i f t \ 
accord ing to the l i t e r a t u r e procedure £~ y max. 3040(w) 
( c y c l o p r o p a n e ) 1 1 1 , I690(s ) cm - 1 (C=0); 8 2.3m (CO-GH2), 0 . 4 -0 .6 
complex (cyclopropane p ro tons ) ; M 384_7« The ketoxime 
(CCLXXXIV) with p o s s i b l e s t r u c t u r e (CCLXXXIV) or (CCLXJOCV) was 
11T 
obta ined from (CCLVIII) by usua l oximation procedure £" j) max, 
3400(br)(N-0H), 3020(w)(cyc lopropane) , 1650(w) cm"1 (C=N); 
S9 .8br (N-OH; exchangeable wi th deu te r ium) , 0 . 5 - 0 . 7 complex 
(cyclopropane p r o t o n s ) ; M 399_J7. 
'
C8H17 
^ N H UOOH 
R 
(CCLVIII) 
(CCLXXXIV) 
(CCLXXXV) 
0 
N 
(CCLXXXVI) 
(CCLXXXVI-a) 
NH 
CO 
CO 
NH 
HO / 
(CCXCII) 
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Our attempts to resolve the oxime into (CGLXXXIV) and 
(CCLXXXV) by fractional crystallization, or by chromatographic 
99 techniques gave no indication as to the heterogeneity of the 
oxime. 
The oxime (CCLXXXIV) when subjected to Beckmann condit ions 
(p-toluenesulphonyl ch lor ide in pyr id ine , fol lowed by chromato-
graphy over A1203) gave a s i n g l e lactam, 6-aza-3iX,5-cyclo-3-
homo-50C-eholestan-7-one (CCLXXXVl), compatible with the oxime 
( CCLXXXIV). 
The lactam (CCLXXXVl), m.p. 200°, analysed correc t ly for 
CgJBL-NO which was supported by the molecular ion peak at m/e 399 
(C
 7 H 4 5 N0), I t s i . r . spectrum showed peaks at 3200, 3080(m)(N-H), 
3036(w)(cyclopropaneJ 1 1 1 , 1670(s) and 1658(sh) cm"1 (CONH). 
Formulation of the lactam as (CCLXXXVl), rather than i t s isomer, 
7-aza-3(X,5-cyclo-B-homo-5t\-cholestan-6-one (CCLXXXVI-a) was 
supported by n.m.r . spectrum. The n.m.r. spectrum of the lactam 
(CCLXXXVl) exh ib i ted a s i n g l e t at £ 6.88 (exchangeable with 
\53 deuterium) in tegrat ing for 1 proton and was ass igned to amide 
proton (CONH). The sharpness of the peak c l e a r l y indicated the 
absence of v i c i n a l proton/s about N-H such as in (CCLXXXVl). The 
absence of v i n y l i c proton s igna l and the presence of complex 
s i g n a l s in the region b 0 . 4 - 0 . 6 8 were evidence of the presence of 
112 
a cyclopropane system in the lactam . Further,the C7a-methylene 
protons appeared centred at b 2 . 3 . The isomeric s tructure 
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(CCLXXXVI-a) was expected to exhibit a broad peak for NH in the 
0 " 
53 " 
n.ra.r . spectrum and also the C7a methylene (C - NH - CH0) protons 40 
signal would have appeared at a lower f i e l d than £ 2 . 3 • The u .v . 
spectrum of the lactam (CCLXXXVI) was f e a t u r e l e s s . 
In order to assess the chemical sh i f t s and s p l i t t i n g 
pa t t e rn of amide proton s i gna l s , n .m.r . spec t ra of a number of 
s t e ro ida l lactams were obtained and comparison made with the 
spectrum of the lactam (CCLXXXVI). Table 3 gives the values of 
chemical sh i f t s of various re levant protons of these lactams. 
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The presence of cyclopropane moiety was expected to exert 
its influence on the reactivity and behaviour of the lactam 
(CCLXXXVT) as was observed in the n.m.r. spectra of the esters 
(CGXC-a> an4;(CCXC-b^18. 
(CCXC-a) (CCXC-b) 
The lac tam (CCLXXXVl) indeed showed a p e c u l i a r behaviour 
in the sense t h a t i t underwent "• Be t ro^ Beckmann re arrangement" , 
In an a t tempt to ob t a in the cor responding amino a c i d (CCXCII) or 
p roduc ts der ived from i t , the lac tam (CCLXXXVl) was t r e a t e d with 
HBr in b o i l i n g ace tone . The usua l work up and chromatography of 
the r e a c t i o n mixture over s i l i c a ge l gave the oxime (CCLXXXIV), 
the produc t of "Retro*-Beckmann Rearrangement", the cycloketone 
(CCLVTII) (major product) and 3P-bromo-5oC-cholestan-6-one (CCXLYII), 
an a r t e f a c t of the cyc loke tone (CCLVIII). I t was observed t h a t 
the oxime (CCLXXXIV) was r e a d i l y conver t ed t o the ketone (CCLVIII) 
when g e n t l y warmed wi th HBr in ace tone , and on prolonged hea t ing 
the ke tone (CCLVIII) was conver t ed t o the bromoketone (CCXLVII). 
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There fo re , appa ren t ly the change involved the sequence (CCLXXXVI) — 
(CCLXXXIV) —*• (CCLVIII), the same sequence as one would expect i f 
tro-Beckmann and deoximation were invo lved . 
A ca re fu l examinat ion and comparison of the s p e c t r a of the 
lac tam (CCLXXXVI) and the oxime (CCLXXXIV) was made t o obv ia te any 
doubt as t o the homogeneity of the lac tam (CCLXXXVI). From the 
comparison of i . r . and n . m . r . s p e c t r a and t . l . c , i t was c l e a r l y 
e s t a b l i s h e d t h a t the lac tam (CCLXXXVI) was a homogeneous e n t i t y . 
In o rder t o e v a l u a t e g e n e r a l i t y of Retro—Bee km ann rearrange-
ment a number of s t e r o i d a l l ac tams were h e a t e d wi th HBr i n acetone 
(Table 4 ) , and in none of these cases we could ob t a in any evidence 
of r e t e r o Beckmann rear rangement . 
Table - 4 . 
HBr/Acetone
 > No change 
No change 
(CXCVII) CI. 
(CCLXXXIX) Br 
(CXCVIII) I 
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(CCCI) 
(ccxxv) 
No change 
AcO 
N-H 
(CCXXVIII) (CCXXXIV) 
OQ-
(CCXXXIV) 
No change 
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(CCLXXXVI) 
NOH 
(CCLXXXIV) (CCLVIII) (CCXLVII) 
Prom the t a b l e above , i t i s obvious t h a t only the lactam 
(CCLXXXVI) su f f e red ^#£tro*Beckmann rearrangement and t h i s may 
be a s c r i b e d to the presence of cyclopropane system. As po in ted 
out e a r l i e r the presence of cyclopropane system in the e s t e r s 
(CCXC-a)and (CCXC-b) had i t s e f f e c t on the chemical s h i f t s of C6-
p r o t o n s . The a x i a l C6-proton appeared a t lower f i e l d than the 
112,118 
e q u a t o r i a l C6-proton , which i s j u s t the r e v e r s e of genera l t r end 
The p resence of cyclopropane system i s no t wi thout i tB e f f e c t on 
the f ragmenta t ion p a t t e r n of the a c e t a l s (CCXCII) and (CCXCIIl) 
where a s t r o n g peak a t M-55 was observed in both the cases. On the 
o t h e r hand the a c e t a l s such as (CCXCIV—CCXCIX) did not show 
t h i s l o s s 119 
C„H 
RXX7 
(CCXCII) 
(CCXCIIl) 
H 
CH3 
(CCXCIV) 
(CCXCV) 
(CCXCVI) 
(CCXCVIl) 
H 
CI 
Br 
OAc 
(CCXCVIII) 
(CCXCIX) 
R 
H 
OAc 
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The Beckmann rearrangement of 3fi-bromo-»5oc-cholestan-6-one 
oxime (CCC). 
The cyc loketone (CCLVIII) wi th HBr gave the bromoketone 
(CCXLVII)120 £" )) max. 1710 cm - 1 ( C=0); S 3 . 9 b r (C3-H), 2.2m 
(C7-H2) ; M+ 464/466 (C 2 7 H 4 5 0 Br)_7 . The bromoketone (CCXLVII) 
wi th hydroxylamine hydroch lo r ide r e a d i l y provided the oxime (CGC) 
£~))max, 3290, 3150(sh)(=N-0H), 1660(w) cm"1 (-C=N-); M+ 479/481 
(C2 7H4 gN0Br)_7. The oxime (CCC) was found to be homogeneous by 
t . l . c . and column chromatography 100 
H R 
R tt X 
(CCXLVII) 
(CCC) 
(CCXLVIII) 
(CXCVI) 
Br 
Br 
I 
I 
0 
NOH 
0 
NOH 
(CCLXXXIX) 
(CCLXXXIX-a) 
(CXCVIII) 
(CXCVIII-a) 
Br 
Br 
I 
I 
NH 
CO 
NH 
CO 
CO 
NH 
CO 
NH 
The oxime (CCC) on Beckmann rearrangement with th ionyl 
c h l o r i d e gave a s i n g l e l ac t am, 3p-bromo-6-aza-B-homo-5oC-cholestan-
7-one (CCLXXXIX). 
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The bromolaetam (CCLXXXIX) analysed correctly for C27H46N0Br 
and this composition was supported by the molecular ion peak at 
m/e 479/481. The i.r. spectrum showed peaks at 3200, 3100(NH), 
and 1668(s) cm"1 (CONH). This bromolaetam was assigned the 
structure (CCLXXXIX) rather than the alternative structure 
(CCLXXXIX-a) on the spectral and chemical evidence. 
The n.m.r. spectrum of the lactam (CCLXXXIX) gave signals 
E q 
a t £ 5 . 7 b r (N-H; exchangeable wi th deuterium) 3 .84br (Br-C3-H, 
* | as 24 Hz; a x i a l ) 4 0 , 3 .3br (C50C-H) and 2 .3 unreso lved (C7a-H2) . 
On a d d i t i o n of deuterium oxide the peak a t § 3 . 3 c o l l a p s e d t o 
a double t of doub le t s J4p.g_.5jj = 12 Hz, J ^ J J KJJ =* 4 H Z . This 
r e s u l t e d from C50C-H ( a x i a l ) p ro ton ceas ing to couple with amide 
p ro ton (NH) y e t s t i l l remaining coupled to C4-pro tons . The 
a l t e r n a t i v e s t r u c t u r e (CCLXXXIX-a) i s no t compat ible with the 
n . m . r . spectrum. 
F u r t h e r , the lac tam (CCLXXXIX) on sodium-amyl alcohol 
r e d u c t i o n gave the known l ac t am, 6-aza-B-homo-50f-cholestan-7-
81 
one (CXVl) (m.p. , m.m.p . , i . r . and t . l . c . comparable with t h a t 
of the a u t h e n t i c sample of (CXVl). 
The Beckmann Rearrangement of 3^!-iodo«»5oC»cholestan-6-one 
oxime (CXCVl). 
The cycloketone (CCLVIIl) wi th HI provided the i o d o -
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ketone (CCXLVIIl)1 2 0 / " ) ) m a x . 1705 cm"1 ( C=0), no M+ was observed 
but a high mass peak a t m/e 385 (M-I) was observed_7. The c o r r e s -
ponding oxime (CXCVl) was r e a d i l y ob ta ined from the ketone 
(CCXLVIIl) by the usua l procedure £~^ max. 3290(br)(N-0H) and 
1665(m) cm" (-C=N-); no M was observed but a h igh mass peak a t 
m/e 400 (M-I) was observed_7. The oxime (CXCVl) was found to be 
homogeneous by t . l . c . and column chromatography . With p -
to luenesu lphonyl c h l o r i d e in p y r i d i n e followed by column chroma-
t o g r a p h y 8 6 , and wi th SOClg/KOH the oxime (CXCVl) provided a 
s i n g l e l ac t am, 3P-iodo-6-aza-3-homo-50C-cholestan-7-one (CXCVIII), 
compatible with the oxime s t r u c t u r e (CXCVl). 
The iodolactam (CXCVIII) ana lysed c o r r e c t l y fo r CO^H.QNOI. 
I t s i . r . spectrum gave peaks a t 3210, 3060 (NH) and 1670 cm" 
(CONH). The format ion of the lac tam as (CXCVIII), r a t h e r than 
i t s isomer, 3/^-iodo-7-aza-B-homo-50C-cholestan-6-one (CXCVIII-a) 
was suppor ted by (a ) n . m . r . spectrum and (b) convers ion to the 
known lac tam (CXVl) , on sodium-amyl a lcohol r e d u c t i o n . 
The n . m . r . spectrum of (CXCVIII) e x h i b i t e d s i g n a l s a t 
65 .45 (poor ly r e s o l v e d doub le t , H-C5-NH-C0, exchangeable with 
d e u t e r i u m ) 5 3 , 3 .9br (C3-H, w | = 23 Hz, a x i a l , 30C-H) ° , 3.32br 
(C50C-H), 2.5 unreso lved (C7a-H ) . On a d d i t i o n of H Q the peak a t 
$3 .32 c o l l a p s e d to a double t of double t s (J .A _ = 11.5 Hz; 
J4fl(H-5H = **5 H z ) » comparable wi th the n . m . r . spectrum of 
(CCLXXXIX). 
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Deoximation. 
The s t e r o i d a l ke tones a r e g e n e r a l l y formed as ox ida t ion 
produc ts dur ing the d e g r a d a t i o n r e a c t i o n of hormones or s t e r o l s . 
The s e p a r a t i o n and p u r i f i c a t i o n of these ke tones a re of primary 
importance f o r the s t r u c t u r e e l u c i d a t i o n of these s t e r o i d a l 
compounds. In a d d i t i o n t o the common use of Gi ra rd 'T* and ' P ' 
r e a g e n t s f o r s e p a r a t i o n and p u r i f i c a t i o n of k e t o n e s , there are 
o the r methods in which the ke tones a re conver ted i n t o t h e i r 
d e r i v a t i v e s such as oximes o r semicarbazones . These d e r i v a t i v e s 
n o t only se rve as a b a s i s fo r method of p u r i f i c a t i o n but they 
a l s o provide p r o t e c t i o n to the carbonyl group in c e r t a i n r e a c t i o n s . 
Hence any method which would render the recovery of the ketones 
from t h e i r oximes and semicarbazones wi th f a c i l i t y and completely 
i s l i k e l y to enhance the u t i l i t y of these d e r i v a t i v e s in p r o t e c -
t i o n of the carbonyl group as well as in the p u r i f i c a t i o n of 
k e t o n e s . Many methods f o r the recovery of ke tones from t h e i r 
121 122 123 
oximes are known such as H 2 S0 4 -a lcohol , Pyruvic ac id ' , 
l i v u l e n i c a c i d » 1 2 4 f formaldehyde , sodium b i s u l p h i t e , i ron 
127 128 129 
pen taca rbony l -BF 3 , HC1 , Zn-HOAc-H^O and chromous a c e t a t e 
i n THF . 
I t has been mentioned e a r l i e r t h a t the oxime (CGLXXXIV) 
was conver ted i n t o co r respond ing ketone (CCLVIIl) with HBr-
acetone m i x t u r e . This l e d to the p o s s i b i l i t y t h a t t h i s combination 
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(HBr-acetone) may be of genera l use in conve r t i ng oximes to the 
r e s p e c t i v e k e t o n e s . From Table 5 i t i s ev iden t t h a t HBr-acetone 
combination i s an e f f e c t i v e method f o r r e g e n e r a t i o n of ketones 
from t h e i r oximes in moderate t o f a i r y i e l d s . I t has no t been 
e s t a b l i s h e d wi th c e r t a i n t y whether i t i s a case of simple hydro-
l y s i s of ketoximes t o ke tones or the method invo lves t r a n s 
oximat ion. 
Table - 5 . 
Regenera t ion of ke tones from t h e i r oximes when hea ted wi th 
HBr/Acetone. 
Oxime P r o d u c t / s 
recovery 
C8H17 
H 0 
(XV) 
H NOH 
62 
(cxcv) 
(ccc) 
(GXCVI) 
X 
CI 
Br 
I 
(XVII) 
(CCXLVII) 
(CCXLVIII) 
X 
CI 
Br 
I 
55 
48 
40 
168 
Oxime P r o d u c t / s 
recovery 
(CCLXXXIV) 
Br 
H 
(CCLVIII) (CCXLVII) 
5 6 / 3 0 
HON 
(CLXXXVIIl) 
H 
(VIII) 
60 
HON' ^ k^ k/J J^^KJ 
41 
(CCXIX) (CLIV) 
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Oxime Product/s 
recovery 
43 
(CCXXIV) (CLXXIV) 
•NOH kJ^A 
41 
(CCXXXIIl) (CCXXXII) 
Ac (AvA^Ac W - W A 
35 
(CCXXVI ) (CCXXXII) 
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D I S C U S S I O N 
P A R T - I I I 
Mass S p e c t r a l S t u d i e s on S t e r o i d a l Compounds. 
Mass s p e c t r a of s e v e r a l 7 a - a z a » , 6 - a z a - ( r i n g B £ - l a c t a m s ) , 
compounds 
6-oxa-( £ - l a c t o n e s ) / i n the cho l e s t ane s e r i e s and c h o l e s t a - 3 , 5 -
d ien-7-one (CCXXXIl) and r e l a t e d compounds have been examined 
and d i scussed . 
Lactams; Severa l papers dea l ing wi th mass spec t rometry of 
s t e r o i d a l lac tams have appeared r e c e n t l y and these inc luded the 
lac tams (LXV, LXVI, LXVTII — LXXI, LXXIV — LXXVIIl) 33-35 
X 
(LXV) NH CO (LXVIII) NH CO (LXXVI) NH CO 
(LXVl) CO NH (LXX) CO NH (LXXVII) CO NH 
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(LXXIV) 
(LXXV) 
R 
C 8 H 17 
OH 
(LXXI) 
(LXIX) 
CO 
NH 
NH 
CO 
(LXXVIII) 
As a r e su l t of these s tudies useful corre la t ions between 
s t ruc tu re and spect ra have been a r r ived a t . A survey of l i t e r a -
ture revealed tha t the r ing B € -lactams have remained unexplored 
and th i s led us to examine the mass spect ra of several s t r u c -
t u r a l l y re la ted 7a-aza and 6-aza s t e ro ids in the cholestane 
s e r i e s . 
7a-Azasteroids (Ring B 6 - lac tams) . 
In the present study the mass spec t ra of aP-ace toxy^a-
aza-B-homo-5oc-cholestan-7-one (CCLXXXVTl), SP-hydroxy^a-aza-
B-homocholest-5-en-7-one (CCLXXXVIIl) and i t s acetate (CCXXVII) 
and 7a-aza-B-homocholesta-3,5-dien-7-on'e (CCXXXIV) have been 
examined. 
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°:8Hi7 
AcO 
(CCLXXXVIl) (CCLXXXVIIl) H 
(CCXXVII) Ac 
C8H17 
N-H 
(CCXXXIV) 
(A) 
The mass spectra of the lactams (CCXXVII, CCXXXIV, 
CCLXXXVII and CCLXXXVIIl) (Figures 1-4) show an intense peak at 
ra/e 222 regardless of the f u n c t i o n a l i t i e s in rings A and B. The 
accurate mass measurement in a l l the cases showed the composition 
C15H28N* T h e f r a S m e n t i o n m / e 2 2 2 appears to be c h a r a c t e r i s t i c of 
7a-aza s t ero ids examined in the present study and can be of d ia -
gnos t i c va lue . As was expected, l o s s of CO was well apparent in 
34 35 
a l l these cases ' as wel l as l o s s of ace t i c ac id from (CCLXXXVII) 
and (CCXXVII) and of water from (CCLXXXVIIl) was a l so observed 1 1 4 . 
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The formation of the fragment ion m/e 222 from (CCXXXIV) involving 
the cleavage as shown in 'A' is outlined in Scheme 30; similar 
fragmentation process will account for the ion peak at m/e 222 
from the lactams (CCLXXXVIl), (CCLXXXVIII) and (CCXXVII). The 
formation of the fragment ion m/e 222 from the molecular ion of 
(CCXXXIV; 397) is supported by a metastable peak at 124,1. However, 
it must be pointed out that in the absence of mass spectra of 
appropriate deuterated analogues of (CCXXXIV) the fragmentation 
mechanism be considered of speculative nature to that extent. 
The breakdown process a —* b involving the migration of 
C6-H to 7a-nitrogen with concommitant 7C - N bond cleavage finds 
0 1 3 1 
support from the work of Djerassi et al« where a similar 
process has been shown to occur such as (CGCII) —*• (CCCIII), 
CH2 = NH2 
H 
(CCCII) (CCCIII) 
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Scheme - 30, 
Cv8H17 
(CCXXXIV1) 
C8H17 
U>) 
i/e 222 (C15H28N) 
The formation of the other salient fragment ions m/e 369 
(C26H43N), m/e 188 (C12H14N0), m/e 174 ( C ^ H ^ O ) and m/e 150 
(CJBL.JfO; contaminated with C1QE±Q^) from (CCXXXIV) are proposed 
to arise according to Scheme 31 (The values in the prantheses have 
been determined by accurate mass measurement of the fragment ion 
concerned). 
Scheme 31, 
- 1T5 -
+ • 
(CCXXXIV") 
Q0H. 
(CCXXXIV ) 
is) 
m/e 369 (C26H43N) 
H 
m/e 188 ( C^H^NO) 
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As i s evident from f igures 1-4, the lactams (CCLXXXVII), 
(CCLXXXVIIl) and (CCXXVII) can e a s i l y toe re la ted with (CCXXXIV). 
The l o s s of CH3, CO, HJ), AcOH from respect ive lactams f ind 
support toy appropriate metastable peaks as i s c l e a r l y indicated 
in f igures i - 4 . 
6-Azasteroids (Ring B € -Lactams), 
In continuation of the above work, mass spectra of f i ve 
s t r u c t u r a l l y re la ted 6-*-azasteroids namely, 6-aza-B-homo-5R-
cholestan-7-one (CXVl) and i t s 3/^.chloro-(CXCVTl), 3^-bromo-
(CCLXXXIX), 3/&-acetoxy-(CXIX) and 3-oxo (CXX) analogues have been 
examined. 
We were deeply impressed by the s t r i k i n g di f ference between 
the mass spectra of the € - lactam (CXVl) and $ - lactam (LXXIV) 
and these two lactams therefore , were not to be regarded merely 
as 'homologues' as far as mass spectrometry was concerned. This 
d i f ference inev i tab ly l e d us to be l i eve that the fragmentation 
pat terns of the two lactams, though s t r u c t u r a l l y so a l i k e , should 
a l so be d i f f e r e n t . In order to get more informations about the 
fragmentation pattern of (CXVT ) , we examined the mass spectra of 
the other s t r u c t u r a l l y r e l a t e d 6 - l a c t a m s (CXCVII, CCLXXXIX, 
CXIX, CXX) and observed common fragmentation pattern for these 
lactams, which could be of d iagnost ic value in character izat ion 
of such l a c t a m s . 
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Q8H17 C8H17 
ft 
(CXVT) f -H ; oC-H, 
(CXCVIl) P - Cl;oC-H 
(CCLXXXIX) f*- Brjtf-H 
(CXIX) /*-OAc;cC-H 
(CXX) 0 
(cxvr) 
(LXXIV) 
In c o n t r a s t t o 7 a - a z a s t e r o i d s the mass s p e c t r a of the 
lac tams (CXVI,.CXCVTI, CCLXXXIX, CXIX and CXX) (F igures 5-9) show 
two s i g n i f i c a n t modes of c leavage (Formula CXVI1) which appear to 
be c h a r a c t e r i s t i c of 6-aza-B-homo-7-one s t e r o i d s . The masses and 
compos i t ions of the ions r e s u l t i n g from the c leavage modes A 
and B are recorded in Table 6. The composi t ions were determined 
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by accura te mass measurement. 
Cleavage mode A 
Compound m/e 
(CXVI) 84 
(CXCVII) 118 /120 
(CCLXXXIX) 162 /164 
(CXIX) 142 
142-60*82 
(CXX) 98 
Table -
Composi-
t i o n 
C 5 H 1 0 N 
C5H9NC1 
C5H9NBr 
C 7 H 1 2 N 0 2 
C 5 H 8 N 
C5H8N0 
6 . 
Compound 
(CXVI) 
(CXCVII) 
(CCLXXXIX) 
(CXIX) 
(CXX) 
Cleavage mode 
a / e 
153 
187 /189 
187-36=151 
2 3 1 / 2 3 3 
211 
211-60=151 
167 
B 
Composi-
t i o n 
C 9 f l 1 5 N 0 
C9H14N0C1 
C9H13N0 
C 9HuN0Br 
C 11 H 17 N 0 3 
C9H13N0 
C 9 H 1 3 N 0 2 
114 As was expec ted , a l l the l ac tams showed the l o s s of CO . 
Bes ides , l o s s of HX and X from (CXCVII) and (CCLXXXIX) and t h a t 
of a c e t i c ac id from (CXIX) was ve ry much in evidence* All these 
l o s s e s are suppor ted by a p p r o p r i a t e me t e s t a b l e peaks (see f i g u r e s 
5 - 9 ) . 
The fragmentation mode A evidently encompasses ring A 
carbon atoms Cl-5 along with the nitrogen atom of ring B. The 
formation of the fragment ion with the above entities may be shown 
to occur according to Scheme 32. In the absence of mass spectra 
of appropriate deuterated analogues the mechanism proposed are 
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of t e n t a t i v e nature. 
Scheme - 32, 
C„IL 
L^H 
H 
(£> 
m/e 84 (C5H1()N) 
The cleavage mode B occurs with the loss of rings C and D 
but retains both the hetero atoms in the resulting fragment ion. 
A tentative mechanism has been suggested in Scheme 33. 
Scheme - 33 . 
C„H. 
Cti v 
A 
(CXOT) (e ) i /e 153 (C9H±5N0) 
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I t i s per t inent to note that the e - l a c t a m (QXVI) shows 
substant ia l d i f ference in i t s behaviour under e l ec tron impact 
OK 
from the corresponding & - l a c tarn (LXXIV) . 
Other s a l i e n t peaks in the mass spectra of the lactams 
are given in tabular form below: 
(GXVI) M* 401 , m/e 386 (M-CH3; 3 7 1 . 5 * ) , m/e 373 (M-CO), 
m/e 358 (373-CHg), m/e 288 (M-113, s ide cha in) . 
(CXCVIl) M+ 435/437, m/e 420/422 (M-CH3), m/e 407/409 (M-CO), 
m/e 400 (M-Cl; 3 6 7 . 8 * ) , m/e 399 (M-HC1; 365 .9*) , 
m/e 384 (399-CH3), m/e 372 (400 -28 ) , m/e 322/324 
(M-113, s ide cha in ) . 
M* 479/481 , m/e 464/466 (M-CH3; 4 4 9 . 4 * ) , 451/453 
(M-CO), m/e 400 (M-Br; 334.02*) m/e 399 (M-HBr), 
m/e 384 (399-CH3), m/e 372 (400-28) : 
(CXIX) M+ 459, m/e 444 (M-CH3; 4 2 9 . 4 * ) , m/e 431 (M-CO), 
m/e 416 (431-CH3), m/e 399 (M-GHgCOOH; 346 .8* ) , 
m/e 384 (399-CH3; 369 .5* ) . 
(CXX) M+ 415, m/e 400 (M-CH3), m/e 387 (M-CO), m/e 372 
(400 -28 ) , m/e 359 ( 3 8 7 - 2 8 ) , m/e 318 (C_ftH„«N09, 
(CCLXXXIX) 
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6-0xaeteroids (Ring B €- .Lactones) , 
A few papers dealing with mass spectrometry of s t ero ida l 
l a c t o n e s have appeared recent ly and these included reports on 
ring A g - and £ - l a c t o n e s ( L I I ) , (LV), (LVI), (LVIl) , and (LX), 
ring B. (3 - l ac tone (CCCIV) and ring D ' f -and & - l ac tones (LII l ) 
(LIV) and ( L X T ) 3 1 » 3 2 . 
C0H. 
( L I I ) 
(LV) 
X 
0 
CH0 
Y 
CH 
0 
K 
H 
H 
CH, 
COCH 
(CCCIV) (LIII) 
(LIV) 
X 
0 
CO 
CO 
0 
( LXI ) 
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A survey of l i terature revealed, that no work on mass 
spectrometry of steroidal ring B £ -lactones has been reported. 
In the course of our study on the Baeyer-Villiger oxidation of 
several steroidal-6-ones we had prepared 6-oxa-B-homo-5<x-cholestan-
7-one (CXLVII)67, i t s aP-chloro (CCXLIX), 3(i-bromo (CCLIV) 
analogues and 6-oxa-3flC,5-eyelo-B-.homo-5fl;-cholestan-7-one (CCLIX). 
The present study i s concerned with the mass spectral studies of these 
£- lac tones. 
R 
(CXLVII) H 
(CCXLIX) CI 
(CCLIV) Br 
(CCLIX) (CCLX) 
The mass spectrum of (CXLVII) (figure 10) shows an intense 
peak at m/e 318 (base peak). The accurate mass measurement showed 
the composition C22H380* Tllis f r a S m e n t i o n apparently results by 
the loss of CO and ring A. This indeed seems to be the case since 
ion peak m/e 318 is present in the mass spectra of (CCXLIX), (CCLIV) 
and (CCLIX) (figures 11-13). The formation of the fragment ion 
m/e 318 has been suggested to occur according to Scheme 34. 
- 184 
Scheme - 34, 
crtir 
(CXLVII) (a) (Jb) 
C8H17 C8H17 
(c ) ( d ) ( e ) 
m/e 318 (C22H3Q0) 
Though i t i s tempting to suggest that the fragment ion 
m/e 318 i s of real d iagnost ic value in character izat ion of such 
l a c t o n e s , hut at the most i t should be considered of l imi t ed 
va lue . The fragment ion (jj>) (Scheme 34)from which the ion m/e 318 
has been suggested to ar i se , can a l so be obtained from the isomeric 
7-oxa-compound (CCLX). Therefore mass spectra l r e s u l t s should 
be considered in conjunction with other methods of charac ter i ze -
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t ion of such £ - l a c t o n e s . 
Introduction of subs t i tuent s such as CI or Br at C3 or 
3oC,5<jG-cyclo propane moiety does not seem to a l t e r s i g n i f i c a n t l y 
the fragmentation course of the l a c t o n e s . This indeed i s i n t e r e s t -
ing s ince the presence of 3<*,5oc-cyclo propane moiety in ace ta l s 
119 
a l t e r s the fragmentation course s i g n i f i c a n t l y • 
Other s i g n i f i c a n t peaks in the spectra of these lactones 
are given in the tabular form. 
(CXLVII) M+ 402 ( C 2 7 H 4 6 0 2 ) , m/e 387 (M-CHg), m/e 384 (M-HgO; 
C 2 7 H 4 4 0) , m/e 374 (M-CO; C 2 6 H 4 6 0) , m/e 359 (M-CO, CHg) 
m/e 318 (base peak; C^H^O) , m/e 303 (318-CHg), 
m/e 289 (M-side c h a i n ) , m/e 262 ( C 1 9 H 3 4 ) . 
(CCXLIX) M* 436/438 (C^H^OgCl) , m/e 421/423 (M-CHg), m/e 418/ 
420 (M-H20), m/e 408/410 (M-CO; C^H^OCl) , m/e 401 
(M-Cl; C ^ H ^ O ^ m/e 400 (M-HC1; C 2 7H 4 40 2 ) ,m/e 318 
(C 2 2 H 3 8 0) , m/e 303 (318-CHg), m/e 262 (C 1 9 H 3 4 ) . 
(CCLIV) M+ 480/482 (C^H^OgBr), m/e 452/454 (M-COj C^H^OBr), 
m/e 401 (M-Br; C 2 7 H 4 5 0 2 ) , m/e 400 ( C 2 7 H 4 4 0 2 ) , 
m/e 385 (400-CH3 ) , m/e 318 ( C 2 2 H 3 g 0) , m/e 262 
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(CCLIX) M+ 400 ( C 2 7 H 4 4 0 2 ) , m/e 385 (M-CHg), m/e 382 (M-HgO; 
C 2 7 H 4 2 0) , m/e 372 (M-CO; C ^ O ) , m/e 35T (li-CO, CHg), 
m/e 318 (C 2 2H 3 Q0), m/e 287 (M-side cha in ) . 
Mass spec tra of 3<r.4fl:-epoxycholest-5-en-7-one (CCLXI). 3CC.4&-
dihvdroxvcholest-5-en-7-one (CCLXIl) and i t s d iace ta te (CCLXVIl). 
A l o g i c a l approach for the Interpretat ion of the mass 
spec tra of (CCLXI), (CCLXII) and (CCLXVIl) should involve compari-
son of these with that of the spectrum of cho les t -5 -en-7-one 
(CLXXIV) or cho le s ta -3 ,5 -d i en -7 -one (CCXXXII). This in turn should 
involve comparison of the mass spectrum of (CLXXIV) or (CCXXXII) 
with that of 5tiC-cholestan-7-one (XIX); the l a t t e r compound has been 
5 21 previous ly s tudied by Djerass i . e t a l , ' . 
For th i s purpose the mass spectra of (CLXXIV), (CCXXXII) 
and 3^-acetoxycholest -5-en-7-one (CLXXl) ( f i gures 15-17) were 
determined and comparison made with that of (XIX) » (Figure 14) , 
Table 7 records the comparable ion peaks from the spectra 
of (XIX), (CLXXIV), (CCXXXII) and (CLXXl)j the compositions in 
parentheses were determined by accurate mass measurement. 
From Table 7 ( f igures 14-17) i t i s apparent that the 
presence of double bond/s do not make substant ia l d i f ference on 
the fragmentation pattern of these ketones . I t i s i n t e r e s t i n g to 
3 5 
note that Z \ ' - s i t o s t a d i e n - 7 - o n e (CCCVI) gave a s t r i k i n g l y 
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similar spectrum as obtained for (CCXXXIl) . The salient 
fragment ions shown by (CCCVl) are m/e 269, m/e 187, m/e 174 
and m/e 161, and these may be regarded as characteristic or of 
diagnostic value for characterization of such dieneones by mass 
spectrometry. 
(CCCVl) 
The mass spectrum of (XIX) (figure 14) gave salient 
fragment ion peaks at m/e 371 (M-CHg), m/e 368 (M-H20), m/e 191, 
m/e 178 and m/e 165. The formation ' of the fragment ions 
m/e 191(b), m/e 178(<J) and m/e 165(jd) has been shown to occur 
according to Scheme 35. 
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Scheme - 35« 
C8H17 C8H17 -|t 
i/e 178 
U) 
m/e 165 
m/e 187, m/e 174 and /b> 
m/ e 1 6 1 m/el91 
The fragment ions m/e 187 (e_), m/e 174(f_) and m/e 161(g) 
from (CCXXXIl) correspond to m/e 19l(jb), m/e 178(<j) and m/e 165(^ 1) 
of (XIX) and are therefore formulated as shown below. 
m/e 187 ( C ^ O ) m/e 174 (C12H14°) m/e 161 (C±1H 3O) 
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m/e 134 and m/e 269. 
The fragment ions are shown to contain oxygen and the 
corresponding peaks at m/e 136 and m/e 271 are observed in the 
spectrum of (CLXXIV). Therefore it is reasonable to assume that 
ring A and C7 are intact in these ions. The formation of these 
ions is explained on the basis of o£-cleavage as observed in other 
5 
ketones . The first cleavage involving G7-8 bond in the molecular 
ion gives the C8 radical species (h) which has three suitably situated 
bonds for further cleavage and they may lead to different fragment 
ions as shown in Scheme 36* 
Scheme - 36, 
(CCXXXII') (h) (.1) 
m/e 134 (CQH,ftO) 
C8H17 
(i> (U) 
m/e 269 (C,QH„0) 
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The mass spectrum of 3oC;40C-epoxycholest-5-en-7-one (CCLXI) 
( f i g u r e 18) shows s t r o n g molecu la r ion peak a t m/e 398 (base peak) , 
wi th o t h e r s a l i e n t peaks a t m/e 383 (M-ClO, m/e 380 (M-H20), 
m/e 370 (M-CO), m/e 285 (M-CQHl7 s i d e c h a i n ) , m/e 203 ( ^ g H ^ O g ) , 
m/e 190 ( C 1 2 H 1 4 0 2 ) , m/e 177 ( C ^ H ^ O ^ and m/e 150 ( C 9 H 1 0 0 2 ) . 
The spectrum of (CCLXl) can e a s i l y be r e l a t e d wi th t h a t of 
(CCXXXIl). The presence of 3oc;4of-epoxy group does no t seem to make 
n o t a b l e d i f f e r e n c e on the f r agmenta t ion p a t t e r n . The formation of 
fragment ions m/e 285, m/e 203, m/e 190, m/e 177 and m/e 150 can 
be shown as f o r the ions m/e 269, m/e 187, m/e 174, m/e 161 and 
m/e 134, r e s p e c t i v e l y in the mass spectrum of (CCXXXIl) (Scheme 35 
and 3 6 ) , and can be formula ted as shown below. 
m/e 285 ( C ^ H ^ ) m/e 203 ( C ^ H ^ ) 
m/e 190 (C 1 2 H 1 4 0 2 ) 
OH 
11H13"2' m/e 177 ( C 4 1 i a 0 9 ) m/e 150 ( C g H ^ ) 
+ 
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It is pertinent to point out that in the mass spectrum of 
the epoxide (CCLXI) peaks at m/e 382, m/e 187, m/e 174 and m/e 161, 
typical of the dienone (CCXXXIl) were also observed. All the 
standard care was taken in the purification of the epoxide (CCLXI) 
and its n.m.r. and i.r, spectra do not show the presence of the 
dienone (CCXXXIl). It is therefore reasonable to suggest that 
under electron impact the epoxy oxygen is eliminated to give the 
dienone species which undergoes fragmentation in the usual manner. 
However, this suggestion should be considered with caution as trace 
amounts of (CCXXXIl) present as impurity in (CCLXI) can not be 
completely ruled out. 
The presence of two vicinal hydroxyl groups in 30C,4^-dihydroxy-
eholest-5-en-7-one (CCLXII)(figure 19) makes the spectrum a bit more 
complicated than that of (CCLXI). However, comparable peaks are 
observed in the spectrum of (CCLXI I) and their rationalization is 
possible relative to (CCLXI). The mass spectrum of (CCLXII) showed 
a strong molecular ion peak at m/e 416 (base peak; CgJBL.O-); other 
salient peaks were observed at m/e 401 (M-CH„), m/e 398 (M-H.G-), 
m/e 383 (M-H20+CHg), m/e 370 (M-HgO*. CO), m/e 303 (M-CQHl7 side 
chain), m/e 285 (M-H20+ C gH 1 7), m/e 208 (C12H1603>> m/e i 9 0( c 1 2 Hi4V' 
m/e 177 and m/e 150. 
Precise formulation of the ion m/e 398 (M-Ho0) is difficult 
in the absence of mass spectra of appropriate deuterated analogues 
of (CCLXIl). The loss of water molecule from the molecular ion may 
2 
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involve 1 ,3 -e l iminat ion (C30C-OH and Cl^/C4(2>-0H and C2-H) as well 
as 1 ,4 -e l iminat ion involv ing C4f*-0H and Ci-H as in the case of 
7 
e l iminat ion of water molecule from cyclohexanol . I t may be 
assumed that in the presence of a conjugated system such as in 
(CCLXIl), the l o s s of water molecule may involve 1 ,2-e l iminat ion 
(say for example C3IC-0H and C4{£-H) to g ive a s tab le system t e n t a -
t i v e l y suggested a s Q ) . 
HO 
The fragment ion m/e 208 (c1oHi6°3^ m a y ^ foriBUlated as(m ) 
and the loss of a molecule of water from this will give the ion(n) 
m/e 190 (C12H1402). 
HO ' 
m/e 208 (C 1 2 H 1 6 0 3 ) 
(a) 
m/e 190 (C 1 2H 1 40 2 ) 
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Other fragment ions such as m/e 177 and m/e 150 may be 
formulated as(o)and(jj)respectively. 
(o) 
m/e 177 m/e 150 
The mass spectrum of 3(&4r-diaeetoxycholest-5-en-7-one 
(CCLXVIl) (Figure 20) i s much more complicated than that of (CCLXI), 
The mass spectrum shows a very weak molecular ion peak at m/e 500 
(C 3 1 H 4 Q 0 5 ) , the other s a l i e n t peaks are a t m/e 440 (M-CHgCOOH), 
m/e 398 (440-CH2*C=0; C 2 7 H 4 2 0 2 ) , m/e 396 (440-C02; C^H^O) , 
m/e 383 (398-CH3), m/e 381 (396-CHg), m/e 380 (398-HgO), m/e 370 
(398-CO), m/e 327 (440-C8H l 7 s ide cha in ) , m/e 232 ( C ^ H j g ^ ) * 
and m/e 188 (CjgH^O). 
114 The l o s s of a c e t i c ac id i s typica l of ace ta tes and t h i s 
l o s s occurs predominantly by 1 ,2 -e l iminat ion . Prom (CCLXVIl), 
the l o s s of a molecule of a c e t i c ac id may involve 30f-acetate + 
40C-H or/and 4/^-acetate + S/^ -H. In e i t h e r case a double bond 
between C3-4 w i l l be created thus extending the conjugation. The 
th ird p o s s i b i l i t y involving 3<£-acetate and C2-H may a l so be c o n s i -
dered. 
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AcO 
For the present discussion, ion(a)has been arbitrarily chosen 
to explain the breakdown pattern (though ion b could be used with 
equal effectiveness for this purpose. Ion <s has not been given much 
consideration as conjugated systems like a or b is more likely to 
dominate). The fragment ion m/e 440 (M-CHUCOOH) does not show 
further loss of acetic acid and there appears to be no rationale 
for such a loss, instead, a molecule of C02 is lost to give the 
fragment ion m/e 396 (co8H440^* I o n — n a s l 5 e e n u s e d i n * n e following 
Schemes to show the formation of salient peaks. 
m/e 398. 
Prom the composition (C27H42°2^ i* appears that it is 
/ 5 
derived from the ion m/e 440 by the loss of a molecule of ketene . 
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This assumption is supported by a metastable peak at 360» 
(a) 
m/e 440 
C8H17 
U) 
m/e 398 ( C ^ H ^ ) 
m/e 396, 
The composition C28H44° suggests that a molecule of C02 is 
lost from the ion m/e 440 to give the fragment ion m/e 396. 
C8H17 T °8H17- + T 
(a) 
m/e 440 
(e) 
m/e 396 (C^H^O) 
Fragment ion m/e 232 and m/e 188 from (CCLXVII) have been 
fo rmula ted as (^)and(j!;), r e s p e c t i v e l y . 
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OAc 
m/e 232 (C^H^Og) i/e 188 (Cl3H160) 
Mass Spectrum of methvl 5-keto-5.6-»8ecocholest-3-en-6-oate (CCLXXl). 
The mass spectrum of (CCLXXl)(figure 2l) gave molecular ion 
peak at m/e 430 (C28H46°3^ a 1 0 ^ with salient ion peaks at m/e 415 
(M-CH3), m/e 412 (M-HgO), m/e 399 (M-OCHg), m/e 398 (M-CH30H), 
m/e 370 (M-CH30H+CO), m/e 357 (M-CH2C00CH3J C ^ H ^ O ) , »/e 247 
(C
 8 H 3 1 ) , m/e 110 (base peak, C7H1()0) and m/e 68 ( C ^ O ) . The 
methyl ester (CCLXXl) with ketone and ester groups offers a good 
opportunity of assessing the extent of competing McLafferty 
rearrangements involving these two groups. However, from the 
presence of a very negligible ion peak at m/e 74, it appears that 
the ester carbonyl hardly participates in McLafferty rearrangement. 
OCH, 
+ • 
OH 
I 
CH2=C-0-CH3 
m/e 74 
(not significant) 
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The loss of OCH3 and CHgOH from the molecular ions of 
114 
methyl ester as a whole is of common occurrence . The forma-
tion of other salient fragment ions has been shown as below. 
m/e 357. 
From the composi t ion (CggEL.o) i t appears t h a t t h i s ion 
most l i k e l y a r i s e s by the l o s s of C7 along wi th -COOCHg group. 
(CCLXXI') (a) 
m/e 357 (C25H410) 
m /e 247. 
This is a hydrocarbon fragment ( C 1QHQ 1) which may be shown 
to arise"according to Scheme: 37 or 38. 
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Scheme - 37. 
C8H17 g8Hl7 
(CCLXXI* ) 
C8H17 
m/e 247 (ClgH31) 
Or 
Scheme - 38, 
C8H17 
= 0+ 
(CCLXXI") 
*
 C8H17 ~,+ 
m/e 247 
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m/e 110 , 
The fragment Ion m/e 110 (base peak) i s apparent ly the 
r e s u l t of McLafferty rearrangement i n v o l v i n g the 5 - k e t o group and 
C9-H. 
(CCLXXI"* ) m/e 110 (C7H^.00) 
This mode of f ragmenta t ion appears to be of d i a g n o s t i c 
v a l u e i n the c h a r a c t e r i z a t i o n o f s e c o - a c i d d e r i v a t i v e s of the 
type (CCLXXl). This remark stems from f u r t h e r o b s e r v a t i o n t h a t 
the s e c o - a c i d (CLXXV) and i t s methyl e s t e r (CCCVIl) both gave 
fragment i o n m/e 112 (C^H.gO) as the base peak i n t h e i r r e s p e c t i v e 
spectrum ( f i g u r e s 2 2 , 2 3 ) . 
C8H17 
COOR 
(CLXXV) 
(CCCVIl) 
R, H 
R. CH, 
i / e 112 (C 7 H 1 2 0) 
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I t may be pointed out tha t the compositions of s a l i e n t 
fragment ions were determined by accurate mass measurement and 
in some cases the fragmentation shown has been supported by 
appropriate metastable peak. However, in the absence of mass 
spec t r a l analyses of appropriate deuterated analogues of compounds 
s tud ied , some of the mechanisms may be considered of speculative 
nature* 
E X P E R I M E N T A L 
PART - I 
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EXPERIMENTAL 
All melting po ints are uncorrected. I . r . spectra were 
determined in KBr with a Perkin-Elmer 237 spectrophotometer, 
N.m.r, spectra were run in CDClg on a Varian A60 or HA100 
spectrometer with TMS as the internal standard. U.v. spectra 
were determined in 95% ethanol with a Beckman DB spectrophoto-
meter. Mass spectra were measured in an AEI MS-9 mass spec tro -
meter using a d irec t i n s e r t i o n sample i n l e t system. Rotations 
were determined in chloroform. Thin l a y e r chromatographic 
p l a t e s were prepared from s i l i c a ge l G and sprayed with aqueous 
perchlor ic acid s o l u t i o n (20%), Light petroleum refers to a 
f r a c t i o n of b .p . 60-80° . N.m.r. values are given in $ ppm 
( s = s i n g l e t , d=doublet, t = t r i p l e t , br=broad, umc=unresolved 
mul t ip l e t centered a t , mc=multiplet centered a t ) . I . r . values 
are given in cnT* (s=strong, m=medium, w=weak, br=*broad,.sh= 
shou lder ) . 
3ft-Chlorocholest-5-ene. 
Freshly p u r i f i e d thionyl chlor ide (75 ml) was added 
gradual ly to cho le s t ero l (100 g) at room temperature. A vigorous 
react ion ensued with the evo lut ion of gaseous products. When the 
react ion slackened, the mixture was gent ly heated a t a temperature 
of 50-60° on a water bath for 1 hour, and then poured in to cold 
water with constant s t i r r i n g . The ye l low s o l i d thus obtained was 
f i l t e r e d under s u c t i o n , washed thoroughly with c o l d water and 
a i r - d r i e d . R e c r y s t a l l i z a t i o n from acetone gave 3A-chlorocholest-
5-ene (94 g ) , m.p. 95° (reported m.p. 9 6 - 9 7 ° ) ( p o s i t i v e 
B e i l s t e i n t e s t and ye l low colour with tetranitromethane in 
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chloroform); M* 404/406 ( C ^ H ^ C l ) ; *)) max. 1670(w)(C=C), 
715 cnT^m) (C-Cl); n .m.r . (iOO MHz) S s . 3 2 d (C6-H), 3.7br 
(C3(?C-H; w | = 22 Hz; ax ia l p r o t o n ) 4 0 , 1.02 (C19-H), 0.67 (C18-H), 
0 . 8 2 , 0 .89 and 0 .91 (other methyl protons ) . 
3r -Chloro-6 -n i t rocho les t -5 -ene . 
A mixture of 3 | - c h l o r o e h o l e s t - 5 - e n e (14 g)
 > g l a c i a l 
a c e t i c ac id (lOO ml) and n i t r i c ac id (28 ml; d 1.52) was s t i r r e d 
at a temperature below 20 , and sodium n i t r i t e ( 3 . 5 g) was 
gradually added over a period of 2 hours. After complete addi-
t ion of sodium n i t r i t e the mixture was s t i r r e d for an addit ional 
period of 1 hour. I ce -coo led water (200 ml) was added and the 
ye l lowish s o l i d thus obtained was f i l t e r e d , washed with water 
and a i r - d r i e d . The des ired product was r e c r y s t a l l i z e d from 
methanol ( 8 . 9 g ) , m.p. 151° ( r e p o r t e d 1 3 3 m.p. 153°) ; M+ 449/451 
(C27H44N02C1); y max. 1515(s) (CaC-NOg), 770 cm""1 (C-Cl) . 
3ft-Chloro-50C-cholestan-6-one (XVII). 
To a s o l u t i o n of 3P-ch loro -6 -n i t rocho les t -5 -ene (12 g) 
in hot g l a c i a l a c e t i c ac id (240 ml ) , zinc dust (24 g) was added 
gradually in small port ions with shaking. The suspension was 
heated under re f lux for 4 hours and water (24 ml) was added at 
regular i n t e r v a l s during the course of heat ing . The hot so lut ion 
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was f i l t e r e d and the f i l t r a t e was d i luted with water. The organic 
matter was ex trac ted with ether and the ethereal so lu t ion was 
washed with water, sodium bicarbonate so lu t ion (±0%) and water 
and dried (anhydrous sodium su lphate ) . Removal of the so lvent 
furnished the ketone (XVII) as an o i l which was c r y s t a l l i z e d from 
methanol ( 9 . 2 g ) , m.p. 128-129° ( r e p o r t e d 1 3 4 m.p. 129°); M+ 420/422 
(C^H^OCl); ))max. 1 7 i 0 ( s ) ( C=0), 750 cm~1(s) ( C-Cl). 
The Baever-Vi l l iger oxidat ion of 3f^-cnloro-50C-choleBtan-d-
one (XVII). 
The chloroketone (XVIl ) (2 .0 g) was treated with a c h l o r o -
form so lu t ion of perbenzoic acid (2 .5 mole equivalent ) and a few 
c r y s t a l s of p-toluenesulphonic ac id ( c a t a l y s t ) for 96 hours and 
the react ion mixture was poured into i c e - c o o l e d water and extracted 
with e ther . The ethereal l ayer was washed with water, sodium 
bicarbonate s o l u t i o n (5$) and f i n a l l y with water and dried 
(anhydrous sodium s u l p h a t e ) . Removal of the so lvent gave a semi 
s o l i d material ( i . 8 5 g) which was chromatographed over s i l i c a gel 
(40 g) (each f rac t ion of 20 ml was taken) . Elut ion with l i g h t 
petroleum ( f r a c t i o n s i - 6 ) did not g ive any organic substance. Elution 
with l i g h t petroleum-ether ( 4 : l ) ( f r a c t i o n s 8-14) gave S^-chloro-
5r -hydroxy-5 ,6 - secoeho les tan-6 -o ic ac id (CCL) which was c o l l e c t e d 
and c r y s t a l l i z e d from l i g h t petroleum (90 mg), m.p. 106°; /~OC_7n9 + 
102°; (Pound: C, 71 .26; H, 1 0 . 1 . C^H^OgCl requires C, 71.28; 
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H, 10%); ))max. 3200-3400(br), 2680(w), 2560(w)(C00H), I 7 l 0 ( s ) , 
1720(sh)(C00H), 104U cm_1(m)(C-0); (pos i t ive Bei l s te in t e s t ) . 
Further e lu t ion with l i g h t petroleum-ether (1 :1) ( f rac t ions 
19-25) gave the l ac tone , 3/^-chloro-6-oxa-B-homo-5CT-cholestan-T-
one (CCXLIX) which was c r y s t a l l i z e d from l i g h t petroleum (400 mg), 
m.p. 167-168°; f ^ J ^ + 5 0 °5 M+ 436/438 (C2 7H4 502Cl); (Found: 
C, 73.86; H, 10.56. C 27H45°2C 1 r e a * u i r e s C» 7 4 « 0 8 » H» 10.5%); 
Vraax. 1722 cm*"1 (C0-0); n .m.r , (100 MHz) 8 3.7br (C3-H; if| • 22 Hz; 
axial p r o t o n ) 4 0 , 4.12t (C5-H), 2.4 mc (C7a-H2), 0.94 (C19-II), 
0.68 (C18-3), 0 .9 , and 0.82 (other methyl pro tons) ; (pos i t ive 
Bei ls te in t e s t ) . 
Methyl 3ft-chloro-5/^-hydroxy-5 t6~secocholestan-6~oate (CCLIII). 
The seco-acid (CCL) (50 mg) was t r ea ted with an excess of 
e thereal so lu t ion of diazomethane and a f t e r removal of the solvent , 
an o i l (ca 60 mg) was obtained. I t was chromatographed over s i l i c a 
gel ( l . 7 g) (each f ract ion of 10 ml was taken) . Eluates from 
l i g h t petroleum-ether ( 5 : l ) ( f r a c t i o n s 5-9) gave the e s t e r (CCLIII), 
r e c r y s t a l l i z e d from l i g h t petroleum (30 mg), m.p. 178-180°, 
(Found: C, 71 .5 ; H, 10.01. C 28H49°3C 1 requires C, 71.8; H, 10.4%); 
Vmax. 3420(0H), 1724 ( e s t e r carbonyl) , 1275, 1040 cm -1 (C-0). 
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Conversion of the chlorolactone (CCXLIX) to the seco-acid (CCL). 
The chlorolactone (CCXLIX) (lOO mg) was dissolved in l i g h t 
petroleum-ether and allowed to stand over a column of s i l i c a gel 
(2.5 g) for i hour. Elution (each f rac t ion of 10 ml was taken) 
with l i g h t petroleum-ether ( 4 : i ) ( f rac t ions 4-10) gave the seco-
acid (CCL) (40 mg), c r y s t a l l i z e d from l i g h t petroleum, m.p. and 
m.a.p. 105-106° ( t . l . c . and i . r . i den t i ca l with the seco-acid, CCL, 
obtained e a r l i e r ) . 
Conversion of the seco-acid (CCL) to the lactone (CCXLIX). 
A solut ion of the seco-acid (CCL) (lOO mg) and p- toluene-
sulphonic acid (10 mg) in dry benzene (15 ml) was heated under 
ref lux for 1.5 hours in a Dean and Stark apparatus. After 
allowing the reac t ion mixture to a t t a i n room temperature, i t was 
t r ea ted with sodium bicarbonate solut ion (5%) and extracted with 
e the r . The e thereal l ayer was washed with water and dried 
(anhydrous sodium su lpha te ) . Removal of the solvents gave an 
o i l (ca 80 mg) which was chromatographed over s i l i c a gel (2.5 g ) . 
Elution (each f ract ion of 10 ml was taken) with l i g h t petroleum 
and l i g h t petroleum-ether ( 4 : l ) ( f rac t ions 3-8) gave the seco-
acid (CCL) and fur ther e lu t ion with l i g h t petroleum-ether ( l : l ) 
( f rac t ions 10-14) gave the lac tone (CCXLIX) (60 mg), m.p. and 
num.p. 167-168°. 
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Sodimn-amyl alcohol reduction of the chlorolactone (CCXLIX); 
6-0xa-B-homo-5gC-cholestan-7-one (CXLVIl). 
The chlorolactone (CCXLIX) (250 mg) was dissolved in hot 
amyl alcohol (8 ml) and sodium metal ( l . 5 g) was added with shaking 
over a period of 30 minutes and was kept warm for 2 hours. When 
a l l the sodium was dissolved, the mixture was then poured in to 
ice-cooled water, ac id i f i ed with hydrochloric acid and extracted 
with e the r . The e therea l l ayer was washed with water, sodium 
bicarbonate solut ion (5%) and f i n a l l y with water and dried 
(anhydrous sodium su lpha te ) . Removal of the solvents gave an 
o i l (ca 200 mg) which was chromatographed over s i l i c a gel (5.0 g ) , 
Elution with l i g h t petroleum-ether ( 4 : l ) and ( 2 : i ) gave the lactone 
(CXLVIl), c r y s t a l l i z e d from l i g h t petroleum (90 mg), m.p. and 
m.m.p. ' 147-148". 
LiAlH, Reduction of the chlorolactone (CCXMX); 5.6-Secocholestane-
s f t e -d io l (CCLII). 
An e therea l solut ion of the lactone (CCXLIX) (1,0 g) was 
added dropwise to a s t i r r e d s lu r ry of LiAlH4 ( i .O g) in dry ether 
(50 ml) . The react ion mixture was s t i r r e d for about 12 hours and 
the excess of the hydride was decomposed by the gradual addition 
of cold ethyl ace ta t e -e the r mixture, followed by cold d i lu te 
sulphuric acid. The e ther phase was separated and washed with 
water and dried (anhydrous sodium su lpha te ) . An o i l (850 mg) was 
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obtained on removal of the solvent which was chromatographed 
over s i l i c a gel (25 g ) . Elution with l i g h t petroleum-ether ( l : l ) 
gave the diol (CCLII) (600 mg), c r y s t a l l i z e d from l i g h t petroleum, 
m.p. and m.m.p, 137-138°. 
Cholest-5-ene (LXXIX). 
3P-Chlorocholest-5-ene (lO g) was dissolved in warm amyl 
alcohol (230 ml) and sodium metal (20 g) was added to the solut ion 
with continuous s t i r r i n g over a period of 8 hours. The react ion 
mixture was warmed occasional ly . When a l l the sodium was dissolved, 
the reac t ion mixture was poured in to water, ac id i f ied with d i lu te 
hydrochloric acid and allowed to stand over n igh t . A white 
c r y s t a l l i n e so l id thus obtained was f i l t e r e d under suction and 
washed thoroughly with water and a i r - d r i e d . The crude material 
was c r y s t a l l i z e d from acetone to provide cholest-5-ene (LXXIX) 
(8 .3 g ) , m.p. 94° (reported m .p . 1 3 5 89-91); M+ 370 (C 2 7H 4 6) ; 
Vmax. 1670 cm"1 ( C=C ) ; n .m.r . (lOO MHz) 6 5.22 (C6-H), 0.94, 
0.90, 0.83 and 0.68 (f ive methyl p ro tons) . 
6-Ni t rocholes t -5-ene . 
A suspension of f inely powdered cholest-5-ene (LXXIX) 
(6 .0 g) in g l ac i a l acet ic acid (50 ml) was s t i r r e d at room 
temperature and t rea ted with n i t r i c acid (15 ml; d, 1.5), followed 
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by the addit ion of sodium n i t r i t e (3.0 g) over a period of 1 hour. 
The reac t ion mixture was poured in to cold water and the yellow 
product thus obtained was ext rac ted with e the r . The e thereal 
layer was washed with water, sodium bicarbonate solut ion (5%) 
(un t i l the washings were pink) and again with water and dried 
(anhydrous sodium su lpha te ) . Removal of the solvent gave the 
desired compound as an o i l which was c r y s t a l l i z e d from ethanol 
(4.5 g ) , m.p. 119-120° ( r epor t ed 1 3 6 m.p. 120-121); M+ 415 
(C27H45N02); V * 0 ^ 1640(w)( C=C ) and 1505 ca" 1 ( s ) (C=C-N02). 
50f-Cholestan-6-one (XV). 
6-Nitrocholest-5-ene (6 .0 g) was dissolved in warm glac ia l 
ace t ic acid (l20 ml) and water ( l2 ml) and zinc dust (12 g) was 
gradually added with shaking. The mixture was heated under reflux 
for 4 hours, Unreacted zinc powder was removed by f i l t r a t i o n and 
the f i l t r a t e was d i lu ted with water. 50C-Cholestan-6-one (XV) 
which separated out as th in p la te s was f i l t e r e d and r ec rys t a l l i z ed 
from ethanol (3.5 g ) , m.p. 96-98° (reported m.p. 98-100°); 
M+ 386 (C2 7H4 60); "^ max. 1705 cm"1 ( C=0 ) . 
6-Oxa-B-homo-5oC-cholestan-7-one (CXLVIl). 
To a solut ion of 50C-cholestan-6-one (XV) (5.0 g) in chloro-
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form (50 ml) was added a chloroform solut ion of perbenzoic acid 
(2.5 mole equivalent) and a few c r y s t a l s of p-toluenesulphonic 
acid and the react ion mixture was kept a t room temperature for 
72 hours and then poured onto crushed iee-water mixture and 
extracted with large excess of e the r . The e thereal layer was 
washed successively with water, sodium bicarbonate solut ion (5%) 
and water and dried (anhydrous sodium su lpha te ) . Removal of the 
solvent under reduced pressure gave an o i l (3 .3 g) which was 
chromatographed over s i l i c a gel (6.0 g ) . Elution with l i g h t 
petroleum-ether (4:1 and 2 : i ) gave the lactone (CXLVIl), which 
was c r y s t a l l i z e d from l i g h t petroleum ( l . 75 g ) , m.p. 146-148° 
( repor ted 6 7 m.p. 147-148°); M+ 402 (C27H46°2^» ( F o u n d : c» 80.39; 
H, 11.69. Calcd. for C27H4602 C, 80.53; H, 11.51%); ^ max. 
1718 cfr*^ (,Q=0). 
5.6-Secocholes tane-5fc6-diol (CCLII). 
An e therea l so lu t ion of the lactone (CXLVIl)(l.5 g) was 
added dropwise to a s t i r r e d s l u r ry of LiAlH, ( i . 5 g) in dry e ther 
(75 ml) . The react ion mixture was s t i r r e d for about 4 hours. The 
excess of the hydride was decomposed by the gradual addition of 
cold ethyl ace t a t e - e the r mixture, followed by cold d i lu te sulphuric 
acid. The e ther phase was separated and usual work up and chromato 
graphy gave the diol (CCLII) (0.75 g ) , which was c r y s t a l l i z e d from 
<•» ft 7 rt 
l i g h t petroleum, m.p. 137-139 ( repor ted m.p. 137-139 ) ; 
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(negative Bei l s te in t e s t ) ; £oCj^ + 21; (Pound: C, 79.90; 
H, 12.2. Calcd. for ^2TBk50°2 C, 79 .7; H, 12.3%). 
30C5-Cvclo-50C-cholestan-6-one (CCLVIIl). 
A mixture of 3p<-chloro-50C-cholestan-6-one (XVII) (5.0 g ) , 
potassium hydroxide (3.7 g) and methanol (75 ml) was heated under 
ref lux for 1 hour and the react ion mixture was poured in to water 
and ex t rac ted with e the r and the e therea l solut ion was washed 
with water, d i lu te hydrochloric acid and water and dried (anhydrous 
sodium su lpha te ) . Removal of the solvent gave the cycloketone 
(CCLVIIl) which was c r y s t a l l i z e d from methanol (3,5 g ) , m.p. 
96-97° ( r epor t ed 1 1 6 m.p. 97°) ; M* 384 ( G 2 ? H 4 4 0) ; V max. 3030(w) 
(cyclopropane r i n g ) , 1690 cm" (s) (C C — 0 = 0 ) ; n .m.r . 
^ 
(100 MHz) 6 0.4-0.6 (cyclopropane), 2.3d (C7-g2; J = 11 Hz) 4 0 , 
1.00 (C19-H), 0.72 (C18-H), 0 .83, 0 .9 , and 0.94 (other methyl 
protons) . 
The Baeyer-Vill iger oxidation of the cycloketone (CCLVIIl)s 
30C.5-.Cvcl o-6-oxa-B-homo-50C-eholes tan-»7-one (CCLIX). 
To a solut ion of the cycloketone (CCLVIIl) (4.0 g) in 
chloroform (50 ml) was added a chloroform solut ion of perbenzoic 
acid (2.5 mole equivalent) and a few c r y s t a l s of p-toluenesulphonic 
acid and the react ion mixture was kept a t room temperature for 
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72 hours. The react ion mixture was then poured onto crushed i c e -
water mixture and ex t rac ted with large excess of e the r . The 
e thereal l aye r was washed successively with water, sodium bicar -
bonate solut ion (5fo) and water and dried (anhydrous sodium 
s u l p h a t e ) . Removal of the solvent gave an o i l (ca 4,0 g) which 
was chromatographed over s i l i c a gel (100 g) (each f rac t ion of 
25 ml was taken) , Elution with l i g h t petroleum-ether ( 4 : l ) 
( f rac t ions 5-12) gave the lactone (CCLIX) (homogeneous by t . l . c . ) 
which was r e c r y s t a l l i z e d from l i g h t petroleum (2.8 g ) , m.p.126-127 
(mixed m.p, with benzoic ac id showed depression); £0?_J* + 45; 
M+ 400 (C 2 7H 4 40 2 ) ; (Pound: C, 80.82; H, 10.80. C27H4402 requires 
C, 81.0; H, 11.0$); V max. 3040(w), 1028 (cyclopropane), 1726 cm -1 
( C=0); n .m.r . (lOO MHz) 8 2.5 mc (C7a-H2), 1.06 (C19-H), 0.72 
(C18-H), 0 .91 , and 0.83 (o ther methyl p ro tons ) . 
3/3-Bromo-5(X'-cholestan-6-one (CCXLVII). 
3oC,5-Cyclo-50C-cholestan-6-one (CGLVIII) ( l .O g) was heated 
under ref lux with hydrobromic acid ( l .25 ml; 48%) in acetone 
(10 ml) for 6 hours. Most of the solvent was removed by d i s t i l l a -
t ion under reduced pressure and the residue was di luted with water 
(20 ml). A s o l i d thus obtained was f i l t e r e d under suct ion, a i r -
dried and c r y s t a l l i z e d from methanol to give the bromoketone 
(CCXLVII) (0 .8 g ) , m.p. 126-127° ( r epor t ed 1 2 0 m.p. 123°); M+ 464/ 
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466 (C 2 7 H 4 5 0Br ) ; }) max. 1710 cm"1 ( C=0); n . a . r . (100 MHz) 
6 3 . 9 b r (C3-H; w | = 25 Hz; a x i a l p r o t o n ) 4 , 2.2m (C7-H ) , 0 .92 
(C19-H), 0.66 (C18-B), 0 . 7 9 , 0 .83 and 0 .9 ( o t h e r methyl p r o t o n s ) . 
The B a e y e r - V i l l l g e r o x i d a t i o n of 3$-bromo-50C-cholestan-6-one 
(CCXLVIl)s 3ft-Bromo-6-oxa-B-homo-50r-cholestan-7-one (CCLIV). 
The bromoketone (CCXLVII) ( l . O g) was t r e a t e d with a 
chloroform s o l u t i o n of perbenzo ic a c i d ( 2 . 5 mole e q u i v a l e n t ) f o r 
96 h o u r s . Af te r usual work up of the r e a c t i o n mixture an o i l was 
ob ta ined which was c r y s t a l l i z e d from methanol to g ive the bromo-
l a c t o n e (CCLIV)(250 mg), m.p . 179°; M* 480/482 (C^H^OgBr) 
( p o s i t i v e B e i l s t e i n t e s t ) ; £~<*-J^ + 40; (Found: C, 6 7 . 4 1 ; H, 9 .49 . 
C 2 7 H 4 5 0 2 Br r e q u i r e s C, 6 7 . 3 5 ; H, 9.35%); ) ) max. 1720 cm"1 (CO-O). 
Sodium-amyl a lcohol r e d u c t i o n of the bromolactone (CCLIV). 
The bromolactone (CCLIV) (200 mg) was d i s s o l v e d in hot 
amyl a lcohol (10 ml) and sodium metal ( l . O g) was added wi th 
s t i r r i n g and the mixture was kep t warm for 2 h o u r s . I t was poured 
i n t o a c i d i f i e d water and e x t r a c t e d with e t h e r . The e t h e r e a l l a y e r 
was washed wi th wate r and d r i e d (anhydrous sodium s u l p h a t e ) . 
Removal of the s o l v e n t gave an o i l (230 mg) which was chromatographed 
over s i l i c a gel ( 7 . 0 g ) . E l u t i o n wi th l i g h t p e t r o l e u m - e t h e r ( l : l ) 
gave the l a c t o n e (CXLVIl), c r y s t a l l i z e d from l i g h t pet roleum 
(80 rag), m.p. and m.m.p. 147-148 . 
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3ft-Iodo-5QC-cholestan-6-one (CCXLVIII). 
30f,5-Cyelo-50C-eholestan-6-one (CCLVIII) ( l . 7 g) was 
dissolved in ace t ic acid (25 ml) and t rea ted with hydriodic acid 
(5 a l j 54%), The turbid solut ion was made c lea r by addit ion of 
e the r . The mixture was kept a t room temperature for 20 hours 
and then i t was poured in to ice-cooled water and ext rac ted with 
e the r . The e thereal so lu t ion was washed with water, sodium 
bicarbonate solut ion (l0%) and water and dried (anhydrous sodium 
su lpha te ) . Removal of the solvent gave an o i l which was c r y s t a l -
l i zed from methanol to give the iodoketone (CCXLVIIl) ( l .27 g ) , 
m.p. 138-139° ( r epo r t ed 1 2 0 m.p. 137-138°); V max. 1705 cm~ i(s) 
(>C=:0), highest mass peak a t m/e 385 (M-l) was observed in the 
mass spectrum. 
The Baeyer-Villiffer oxidation of 3fi-iodo-50C-cholestan-6-one 
(CCXLVIIl)t 3^-1 odo-6-oxa-B-homo-5QC-cholestan-7-one (CGLVI). 
A mixture of the iodoketone (CCXLVIII) (2.0 g) in chloroform 
(lO ml), a chloroform solut ion of perbenzoic acid (2.5 mole 
equivalent) and a few c r y s t a l s of p-toluenesulphonic acid was kept 
a t room temperature for 96 hours (A v i o l e t colour developed with 
the addit ion of p-toluenesulphonic a c i d ) . The mixture was poured 
in to ice-cooled water and extracted with e ther . The ethereal 
l ayer was washed with water, sodium bicarbonate solut ion (5%), 
sodium thiosulphate so lu t ion (5%) and f i na l ly with water and dried 
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(anhydrous sodium su lpha te ) . Removal of the solvent gave an oi l 
(1,95 g) which was chromatographed over s i l i c a gel (50 g) (each 
f rac t ion of 20 ml was taken) . The e lua tes from l i g h t petroleum 
and l i g h t petroleum-ether ( 4 : l ) ( f rac t ions 1-12) gave no product. 
Elution with l i g h t petroleum-ether (2:1) ( f rac t ions 14-18) gave 
the iodolactone (CCLVI) which was c r y s t a l l i z e d from l i g h t petroleum 
( i . 2 g ) , m.p. 154-155°; fC^iJ^ + 50° (pos i t ive Bei ls te in t e s t ) ; 
(Pound: C, 61.2$ H, 8.34. C27H45°2I requires C, 61.36; H, 8.52%); 
Vmax. 1722 C H T ~ ( - C 0 - 0 ) . 
Sodiura-amyl alcohol reduction of iodolactone (CCLVI). 
The iodolactone (CCLVI) (200 mg) was reduced with sodium-
amyl alcohol mixture as described e a r l i e r . After usual work up 
of the react ion mixture the lactone (CXLVIl) (75 mg) was obtained, 
m.p. and num.p. 147-148 . 
3r-JVce toxycholes t -5 -ene . 
A mixture of choles tero l (lOO g ) , pyridine (150 ml) and 
ace t ic anhydride (lOO ml) was heated on a water bath for 2 hours. 
The reac t ion mixture was poured in to ice-cooled water, and the 
so l id thus obtained was f i l t e r e d under suc t ion , washed thoroughly 
with water and a i r - d r i e d . Crys t a l l i z a t i on of the crude product 
from acetone gave 3P-acetoxycholest-5-ene (95 g) m.p. 113-114° 
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( repor ted 1 3 8 ra.p. 115-116°). 
Chromic acid oxidation of 3P-acetoxvcholest-5-ene: 3r-Acetoxy-
eholest-5-en-7-one (CLXXI) and 3r-acetoxy-5-keto-5,6-seco-
cholestan-6-oic acid. 
To a s t i r r e d so lu t ion of 3^-aeetoxycholest-5-ene (54 g) 
in g lac ia l ace t ic acid (600 ml) , a so lu t ion of chromium t r ioxide 
(35 g) in ace t ic acid (100 ml; 50$) was added over a period of 
2 hours, maintaining the temperature around 55-60 throughout. 
After complete addi t ion , the solut ion was s t i r r e d for an addi-
t ional period of 2 hours a t the same temperature. The excess of 
chromic acid was destroyed by the addit ion of methanol (30 ml) 
and then ace t ic acid (400 ml) was removed by d i s t i l l a t i o n under 
reduced pressure . The remaining l i qu id was d i lu ted with water 
(25 ml) and allowed to stand in the cold for 12 hours. The 
c rys t a l l i ne 3^-acetoxycholest-5-en-7-one (CLXXI) which separated 
out, was removed by f i l t r a t i o n under suction and washed with cold 
acet ic acid (30 ml; 80%), Several r e c r y s t a l l i z a t i o n s from l i g h t 
petroleum gave 3P-acetoxyeholest-5-en-7-one (CLXXI), m.p, 161-163 
( r epor t ed 1 3 9 m.p, 164°); M+ 442 (CggH^Og); *)) max, 1730(s) 
(CH3-C0-0), I668(s) (C=C-C0), 1235 cm"1(s) ( a c e t a t e ) . 
The f i l t r a t e was d i lu ted with methanol-water (70 ml; 50$) 
and placed in the cold for 14 days with the seed of the acid. 
The seco-acid, 3^-acetoxy-5-keto-5,6-secocholestan-6-oic acid 
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c r y s t a l l i z e d out as a thick green coloured mass. I t was f i l t e r e d 
under suction and washed with cold ace t ic acid (iOO ml; 75%), 
The crude material ( l 4 . 5 g) (m.p. 116-118°) was r e c r y s t a l l i z e d 
from methanol ( l2 .5 g ) , m.p. 128-130°; foCj^ + 77.5° ( repor ted 1 3 9 
m.p. 127-129°; £~<>Cj^ + 77 .1) ; (Pound: C, 73.32; H, 10.42. Calcd. 
for C29H4805 C, 73,7; H, 10.15%). 
Cholesta-3,5-dien-7-one (CCXXXIl). 
To a solut ion of 3(^-acetoxycholest-5-en-7-one (CLXXIl) 
(5.0 g) in absolute ethanol (lOO ml) was added hydrochloric acid 
(5 ml; 12N) and the react ion mixture was heated under reflux for 
2 hours. On allowing the react ion mixture to cool, the dienone 
(CCXXXII) separated as p la tes which was f i l t e r e d and r ec ry s t a l l i z ed 
from ethanol (3.5 g ) , m.p. 116° ( r epor t ed 1 4 0 m.p. 118°); M+ 382 
(C2 7H4 20); ^ max. 3030(w) (>C=C<), 1665(s), 1625(s), 1600 cm~1(m) 
(C=C-C=C-C=0). 
Reaction of ch'olesta-3.5-dien-7-one (CCXXXIl) with perbenzoic acifl: 
30C.4QC-Epoxyeholest-5-en-7-one (CCLXl) and SOC^fi-dihvdroxvcholest-
5-en-7-one (CCLXIl). 
To a solut ion of cholesta-3,5-dien-7-one (CCXXXII) (5.0 g) 
in chloroform (25 ml), a chloroform solut ion of perbenzoic acid 
(2.5 mole equivalent) and a few c r y s t a l s of p-toluenesulphonic 
acid were added and the reac t ion mixture was kept in the dark for 
219 -
24 hour s . The s o l v e n t was removed by d i s t i l l a t i o n under reduced 
p r e s s u r e , a n d the r e s i d u e was d i l u t e d with wate r , e x t r a c t e d wi th 
e t h e r and the e t h e r e a l l a y e r was washed wi th wa te r , sodium b i c a r -
bonate s o l u t i o n ( l 0# ) and water and d r i e d (anhydrous sodium 
s u l p h a t e ) . Removal of the s o l v e n t gave an o i l ( 3 . 0 g) which was 
chromatographed over s i l i c a ge l (60 g) (each f r a c t i o n of 20 ml was 
t a k e n ) . E l u t i o n wi th l i g h t pe t ro leum, l i g h t p e t r o l e u m - e t h e r (4 :1) 
( f r a c t i o n s 1-8) gave no organic s u b s t a n c e . E l u t i o n with l i g h t 
p e t r o l e u m - e t h e r ( 2 : l ) ( f r a c t i o n s 10-16) gave a s o l i d which was 
c r y s t a l l i z e d from l i g h t pe t ro leum to give 30C,40C-epoxycholest-5-
en-7-one (CCLXI), m.p. 136°; M+ 398 (C 2 7 H 42 0 2^ ; (Found: C, 8 1 . 8 ; 
H, 1 0 . 2 . C27H42°2 r e ( l u i r e s c » 8 *» 4 » H» 10.5%); *X max, 241 uiu. 
( log £ 3 . 4 6 ) ; *9 max* 1 6 8 0 (C=C-C=0), 1638 (C=C), 870 and 775 cm"1 
(epoxide r i n g ) ; n . m . r . (100 MHz) S 5.95s (C6-H), 3.38m (C3£-H and 
C4p-H; w | a 5 .0 H z ) 4 0 , 1.08 (C19-H), 0.7 (C18-H), 0 . 8 2 , 0 .9 and 
0 .93 ( o t h e r methyl p r o t o n s ) . 
F u r t h e r e l u t i o n wi th e t h e r ( f r a c t i o n s 21-25) gave ano the r 
s o l i d (homogeneous by t . l . c . ) which was r e c r y s t a l l i z e d from e t h e r 
and l i g h t pe t ro leum mixture to g ive SoC^i^-dihydroxycholest-S-en-
7-one (CCLXII) (250 mg), m.p. 205°; M+ 416 ( C 2 7 H 4 4 ° 3 ^ ; ( F o u n a S 
C, 78.02? H, 1 0 . 3 . C27H44°3 r e < * u i r e s C> 7 7 « 8 » H» 10.5%); \ max. 
244 mp ( log 6 3 . 6 3 ) ; ^ max. 3360 ( -0H), 1680 (C=C-C=0), 1640(sh) 
(C=KJ), 1075, 1022 and 1015 cm"1 ( C - 0 ) ; n . m . r . (100 MHz) S 5.75 
(C6-H), 4 .05 (C3-H and C4-H; ff| s 6 H z ) 4 0 , 1.34 (C19-H), 0.68 (018-fl) 
0 . 8 3 , 0 .9 and 0.94 ( o t h e r methyl p r o t o n s ) . 
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Conversion of the epoxy ketone (CCLXI) to the dihydroxyketone 
(CCLXII). 
A mixture of the epoxy ketone (lOO mg) (CCLXI) (200 mg), 
alcohol (20 ml), hydrochloric acid (3 ml) and water (2 ml) was 
heated under ref lux for 30 minutes. The react ion mixture was 
then poured in to cold water and ext rac ted with l a rge excess of 
e ther . Usual work up of the react ion mixture gave a so l id which 
was c r y s t a l l i z e d from e t h e r - l i g h t petroleum to give the dihydroxy-
ketone (CCLXII) (85 mg) m.p. and m.m.p. 204 . 
30C4fc-Diacetoxycholest-5-en-7-one (CCLXVIl). 
A mixture of the dihydroxyketone (CCLXIl) (400 mg), 
pyridine (20 ml) and ace t ic anhydride (8 ml) was heated on a 
water bath for 2 hours. The reac t ion mixture was then poured 
in to cold water, ext rac ted with e ther and the e thereal solut ion 
was washed with d i lu te hydrochloric acid, sodium bicarbonate 
solut ion (5%) and water and dried (anhydrous sodium su lpha te ) . 
Removal of the solvent gave a s o l i d which was c r y s t a l l i z e d from 
l i g h t petroleum-ether to give the diacetoxyketone (CCLXVIl) 
(150 mg), m.p. 102°; M+ 500 (CgjH^gOg); (Pound: C, 74.8; H, 9 .4. 
C31H48°5 r e < l u l r e s c i 7 4«4» H» 9.6%); X m a x « 241 my. (log £ 3.63); 
Vmax. 1755, 1740 ( e s t e r carbonyls) , 1680 ( C=C-C=0), 1640 ( C=C ) 
and 1235 cm"1 ( a c e t a t e ) ; n .m.r . (100 MHz) 8 5.9 (C6-H), 5.22d 
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4.0 1 4 C 
(C4*-H, J = 3 Hz; equa to r i a l )* , 4.96m (C3/3-H, w|»9Hz; equatorial) 
2 .05, 2,02 (two a c e t a t e s ) , 1.31 (C19-H), 0,68 (C18-H), 0 ,83, 0,9 
and 0,94 (other methyl pro tons) , 
CholeBtane-3ft63:-diol (CCLXV). 
A 1 4 1 , 
3r-Hydroxycholestan-6-one (1,5 g) was dissolved in absolute 
alcohol (85 ml) and sodium metal (8 ,5 g) was added in small por-
t ions over a period of 2 hours with s t i r r i n g . During the course 
of reduct ion, the colour of the reac t ion mixture changed to bright 
yellow, fhen a l l the sodium was dissolved, the reac t ion mixture 
was cooled to room temperature and then d i lu ted with excess of 
water, ac id i f ied with hydrochloric acid and ext rac ted with e ther . 
Usual work up of the e thereal so lu t ion gave a so l id which was 
c r y s t a l l i z e d from ether to give the diol (CCLXV)(900 mg), m.p, 
217° ( r epo r t ed 1 4 1 m.p. 216-217°)} M+ 404 (C 2 7 H 4 8 0 2 ) ; V max. 3350 
(tir;sO <?m"1(-0H); n .m.r . (iOO MHz) £ 3.3br (2 protons; C3<X*-H 
and CeP-H), 0.92 (C19-H), 0.64 (C18-H), 0 ,9 , 0.82 and 0.8 (other 
methyl p ro tons) , 
Cholestane-3ft.6PC-diol d iace ta te (CCLXVIII). 
Cholestane-3^,6*C-diol (CCLXV) (600 mg) was dissolved in 
dry pyridine (4 ml) and ace t ic anhydride (3 ml) was added. The 
react ion mixture was allowed to stand over n ight a t room tempera-
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ture and then poured in ice-cooled water. The organic substance 
was extracted with e ther and the e therea l l ayer was washed with 
d i lu te hydrochloric acid , sodium bicarbonate so lu t ion (l0%) and 
water and dried (anhydrous sodium su lpha te ) . Removal of the 
solvent provided an o i l which was c r y s t a l l i z e d from methanol to 
give the d iaceta te (CCLXVIII) (440 mg), m.p. 55-56° ( repor ted 1 4 2 
m.p« 55-56°); M+ not observed, highest mass ion peak at m/e 428 
(M-CH3C00H) was observed; V max. I732(s) (CHg-COO), 1250(s), 
1235 em (sh) ( a c e t a t e ) ; n .m.r . (iOO MHz)$>4.64br (2 protons; 
C3#-H and 066-11), 2.0 (6 protons; two aceta te methyl groups), 
1.24 (C19-H) 0.64 (C18-H), 0 ,9 , 0.82 (other methyl pro tons) . 
Cholestane-3fc6ft-diol (CCLXVl). 
3P-Acetoxy-50C-cholestan-6-one (Xtfl) (500 mg) was dissolved 
in absolute alcohol (70 ml) and a f t e r mixing with platinum 
c a t a l y s t (200 mg), hydrogen gas was passed under 20 lbs pressure 
for 5 hours. The c a t a l y s t was removed by f i l t r a t i o n and the 
f i l t r a t e was d i lu ted with water. Organic substance was extracted 
with e ther , and ethereal layer washed with water and dried 
(anhydrous sodium su lpha te ) . Removal of the solvents gave a 
so l id which was c r y s t a l l i z e d from ethanol to give the diol (CCLXVl) 
(230 mg), m.p. 187° ( r epo r t ed 1 4 3 m.p. 188-189°); M+ 404 (C^H^Og); 
^max . 3460, 3410 c a T ^ s ) (-0H); n .m.r . (lOO MHz) 8 3.66br 
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(C3PC-H; w| = 22 Hz; axial p ro ton ) 4 0 , 3.76m (C&xr-H; w| = 8 Hz; 
equator ia l p ro ton ) 4 0 , 1.02 (C19-H), 0.69 (C18-H), 0.82, 0.79 
and 0.72 (other methyl p ro tons ) . 
Cholestane-3ff.6/3-diol d iace ta te (CCLXIX). 
Cholestane-s/^e/^-diol (CCLXVl) (200 mg) was dissolved in 
dry pyridine (4 ml) and ace t i c anhydride (2 ml) was added, The 
react ion mixture was allowed to stand over night a t room tempera-
ture and then poured in to ice-cooled water. Usual work up of the 
react ion mixture gave the d iace ta te (CCLXIX) which was c rys t a l l i z ed 
from ethanol (i40 mg), m.p. 135° ( reported 136-137°); M* not 
observed, highest mass ion peak a t m/e 428 (M-CH„C00H) was observed; 
Vmax. 1740(s) (CH3C00), 1235 cm"1(s) ( a c e t a t e ) ; n .m.r . (100 MHz) 
&4.7br (C30C-H; w | = 22 Hz; axial p r o t o n ) 4 0 , 4.9m (C6K-H; w| = 8 Hz; 
equator ia l proton) , 2 .0 , 2.04 (two ace ta te methyl groups), i .02 
(C19-H), 0.7 (C18-H), 0 .93 , 0.9 and 0.83 (other methyl pro tons) . 
Methyl 3r-acetoxy-5-keto-5.6-secocholestan-6-oate (CCLXX). 
i 
The seco-acid, 3r-.acetoxy-5-keto-5,6-secocholestan-6-oic 
acid ( 500 mg) was t r ea t ed with an excess of e therea l solut ion 
of diazomethane in the cold. The excess of diazomethane was 
destroyed by the addi t ion of a few drops of ace t i c acid. Evapora-
t ion of the solvent: gave an o i l , which was c r y s t a l l i z e d from 
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methanol in the cold to give the e s t e r (CCLXX) (430 mg), m.p. 
81-82° ( repor ted 1 3 9 m.p. 79-80.6°) ; V max. 1740, 1735 ( e s t e r 
carbonyl) , 1710 cm"1 (carbonyl) ; n .m.r . (lOO MHz)<$4.7br (w|=20 Hz; 
C3-H; axial p r o t o n ) 4 0 , 3.55s (COOCHg), 2.01 (CHgCOO-), 1.2 (C19-H), 
0.68 (C18-H), 0.8 and 0.9 (other methyl p ro tons) . 
The Baeyer-Vill iger oxidation of methyl 3£-acetoxy-5-keto-5«6-
secocholestan-6-oate (CCLXX)t 5 Keto-5,6-secocholest-3-en-6-
qate (CCLXXl) and 3r-tosyloxy-5-keto-5a-oxa-A-homo-5,6-seco-
cholestan-6-oate (CCLXXIl). 
To a so lu t ion of the seco-acid e s t e r (CCLXX) (3.5 g) in 
chloroform (25 ml) was added a chloroform solu t ion of perbenzoic 
acid (40 ml; 2.5 mole equivalent) and a few c r y s t a l s of p- toluene-
sulphonic acid. The react ion mixture was kept in the dark at 
room temperature for 10 days and then the solvent was removed by 
d i s t i l l a t i o n under reduced pressure and the residue was extracted 
with e ther . The e therea l l ayer was washed with water, sodium 
bicarbonate solut ion (10%) and water and dried (anhydrous sodium 
su lpha te ) . Removal of the solvent.' gave an o i l (3.7 g) which was 
chromatographed over s i l i c a gel (lOO g) (each f ract ion of 25 ml 
was taken) . Elution with l i g h t petroleum (f rac t ions 1-5) did not 
give any organic substance. Bluates from l i g h t petroleum-ether 
( 5 : l ) ( f rac t ions 7-12) afforded an o i l which was rechromatographed 
to give pure methyl 5-keto-5,6-secocholest-3-en-6-oate (CCLXXl) 
- 225 -
(90 mg); M+ 430 (CggH^Og); (Found: C, 7 7 . 8 ; H, 1 0 . 8 . C^H^Og 
r e q u i r e s C, 7 8 . 1 ; H, 1 0 . 6 $ ) ; A max. 241 mu ( l o g £ 3 . 4 6 ) ; ) ) max. 
3040 (C=C-H), 1742 ( e s t e r carbonyl ) and 1685 cm""1 (C=sC-C=0); n . m . r . 
(100 MHz) & 3.57s (COO-CHg), 5 .78d (C4-H; J = l l H z ) 4 0 , 6.7m (C3-H), 
1.1 (C19-H), 0.68 (C18-H), 0 . 8 2 , 0.9 and 0.92 ( o t h e r methyl 
p r o t o n s ) . 
F u r t h e r e l u t i o n wi th l i g h t p e t r o l e u m - e t h e r (2 :1 ) ( f r a c t i o n s 
20-25) gave a s o l i d which was c r y s t a l l i z e d from methanol to g ive 
methyl 3 r - t o sy loxy -5 -ke to -5a -oxa -A-homo-5 ,6 - secocho le s t an -6 -oa t e 
(CCLXXII) (100 mg), m.p. 135° (mixed m.p. wi th the e s t e r (CCLXX) 
showed d e p r e s s i o n ) ; h i g h e s t mass ion peak a t m/e 446 was observed; 
(Found: C, 6 7 . 6 ; H, 8 . 6 . C3 5H5 407S r e q u i r e s C, 6 7 . 9 ; H, 8.7%); 
y max. 3075(w) (C=C-H), 1740 ( e s t e r c a r b o n y l ) , 1710 ( 6 - l a c t o n e 
carbonyl ) and 1610 cm"1 (C=C); n . a u r . (100 MHz) <5 7 ,8d (J=8.5 Hz) , 
7.26d (J=8.5 Hz) (4 p r o t o n s , p - d i s u b s t i t u t e d benzene) , 3.57s(C00-CH3), 
2 .4s (CH 3-C 6H 4-) , 4 . 4 b r (C3PC-H; w | s 20 Hz a x i a l ) 4 0 , 1.26 (C19-H), 
0.S7 (C18-H), 0 .82 and 0.88 ( o t h e r methyl p r o t o n s ) . 
3ft-Hydroxy-5QC,6F-dibromocholestane. 
To a s o l u t i o n of c h o l e s t e r o l (14 g) i n e t h e r (iOO ml) was 
added g r a d u a l l y the bromine s o l u t i o n ( 9 . 6 g in g l a c i a l a c e t i c 
ac id 100 ml, c o n t a i n i n g anhydrous sodium a c e t a t e 1.0 g ) . The 
s o l i d thus ob ta ined was f i l t e r e d under s u c t i o n and washed with 
co ld e t h e r - a c e t i c a c i d ( 3 : 7 ) . The d r i ed dibromide (ca 16 g) had 
m.p. 113-114° ( r e p o r t e d 1 4 4 m.p . 114° ) . 
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50C, 6 P-Hi bromochol es tan-3-one . 
3/2.Hydroxy-5<%;6^dibromocholestane (iO g) was suspended in 
acetone (300 ml; d i s t i l l e d over KMnO.) and the suspension was 
cooled to 0-5 . To t h i s , Jones1 reagent was gradually added with 
s t i r r i n g t i l l a brown colour pe r s i s t ed and then the mixture was 
allowed to remain at th i s temperature for 30 minutes. Water 
(200 ml) was added and the dibromoketone was f i l t e r e d under 
suc t ion , washed with water and methanol and a i r - d r i e d (9.0 g ) , 
m.p. 73-75° ( r epor t ed 1 4 4 m.p. 73-75°) . 
6A-Bromocholest-4-en-3-one (CCXXXI). 
A mixture of 5^6/^-dibromocholestan-3-one (7.5 g ) , methanol 
(150 ml) and anhydrous potassium ace ta te (3.75 g) was heated under 
ref lux for 2 hours. The solvent was removed by d i s t i l l a t i o n under 
reduced pressure and the residue was ext rac ted with e ther . The 
e therea l solut ion was washed with water and dr ied (anhydrous 
sodium su lpha te ) . Removal of the solvent gave 6R-bromocholest-
4-en-3-one (CCXXXI) as an o i l which was c r y s t a l l i z e d from methanol 
(3.5 g ) , m.p. 132°; X^ max. 243 rau (log € 4 . i ) ( repor ted 1 4 5 
m.p. 132°). 
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The Baeyer-Vill iger oxidation of 61-bromocholest-4-en-3-one 
(CCXXXI); 6/3.Bromo-3-oxa-A-hOfflocholest-4a-en-4-one (CCLXXXl) 
and the ^ - l a c t o n e (CCLXXVIII). 
To a so lu t ion of 6/2-bromocholest-4-en-3-one (CCXXXI) 
(7 .0 g) in chloroform (30 ml) was added a chloroform solut ion of 
perbenzoic acid (2.5 mole equivalent) and a few c rys t a l s of p -
toluenesulphonic acid. The reac t ion mixture was kept in the dark 
for 6 days and the solvent was removed by d i s t i l l a t i o n under 
reduced pressure . Usual work up of the residue afforded an o i l 
(7.5 g) which was chromatographed over s i l i c a gel (120 g) (each 
f rac t ion of 25 ml was taken) . Elution with l i g h t petroleum-ether 
( 2 : i ) ( f rac t ions 9-14) gave a so l i d which was c r y s t a l l i z e d from 
methanol to give 6r-bromo-3-oxa-A-homocholest-4a-en-3-one (CCLXXXI) 
(250 mg), m.p. 167-168° (pos i t ive Bei l s te in t e s t ) ; M+ 478/480 
(C2 7H4 302Br); (Found: C, 67.4; H, 9 . 1 . c 2 7 H 43°2 B r requires 
C, 67.6; H, 8.9%); ^ max. 1690 and 1612 cm"1 ( C=C-C=0); n .m.r . 
(60 MHz)$6.0s (C4a-H), 4.9m (C2-g2) , 3.75m (C6-H), 1.61, 1.22, 
0 .9 , 0.84 and 0.76 (f ive methyl p ro tons) . 
Further e lu t ion with l i g h t petroleum-ether ( 2 : l ) ( f ract ions 
16-24) gave another so l i d which was c r y s t a l l i z e d from l i g h t 
petroleum to give the ^ - l a c t o n e (CCLXXVTII) (500 mg), m.p. 
153-154°; M+ 434 (C 2 7H 4 60 4 ) ; (Found: C, 74.4; H, 10.4. c27H46°4 
requires C, 74.6; H, 10.5%); ^ max. 1762 ( Y - l a c t o n e carbonyl), 
1734 ( e s t e r carbonyl) , 1262, 1250, 1202, 1180, 1170, 1115, 1085, 
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940 and 918 cm"1 ; n . m . r . (100 MHz) 6 3.65s (COOCHg), 2.36 mc 
(C2-H„ and C7-H 0 ) , 1.32 (C19-H), 0 .71 (C18-H), 0 .84 , 0 . 9 1 , and 
"•"2 ~"e ""* 
0.93 (other methyl p ro tons) . 
P A R T - I I 
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3ft«5-Cyclo-5(X-cholestan-6-one oxime (CCLXXXIV). 
To a solut ion of 3<*,5-cyclo-5<X-cholestan-6-one (CCLVIII) 
(2.0 g) in ethanol ( i80 ml) was added hydroxy1amine hydrochloride 
(2.0 g) and sodium ace ta te t r ihydra te (3.0 g) and the mixture was 
heated under reflux for 2 hours. The excess of the alcohol was 
removed by d i s t i l l a t i o n under reduced pressure and the residue was 
di luted with water. The crude oxime was f i l t e r e d , washed with 
water and a i r - d r i e d . The pure oxime (CCLXXXIV) was obtained by 
c r y s t a l l i z a t i o n from methanol (1.7 g ) , m.p. 143-144° (reported 
m.p. 143-144°); M+ 399 (C27H45N0); >> max. 3390, 3150 (C=N-0H), 
30l0w (cyclopropane) 1 1 1 , i65G(w)6nr"-(e=:N) ; » . « ; » . (iOO MHz) 6 8.8br 
(N-OH; disappeared on addit ion of D20), 0 .5-0.6 complex (cyclo-
propane pro tons) , 0.94 (C19-H), 0.68 (Ci8-fl), 0 .83 , 0.9 and 0.92 
(other methyl p ro tons ) . 
Attempted separat ion of svn and ant i Isomers of the oxime (CCLXXXIV). 
The oxime (CCLXXXIV) ( l .O g) was dissolved in l i g h t petroleum-
benzene mixture and then chromatographed over a column of s i l i c a 
gel (25 g ) . The eluates from benzene-ether ( l ; i ) furnished the 
oxime (CCLXXXIV). T . l . c . of d i f ferent f ract ions were separately 
run in l i g h t petroleum-ether (1:1) solvent system and i t was 
found that invariably a s ingle spot was obtained for a l l the 
f rac t ions with same R^ va lue . 
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The Beckmann rearrangement of 3ft\5-cyclo-5PC-cholestan-6-one 
oxime (CCLXXKIV) t 6-Aza-3<X,5-eyelo-B-homo-50C-choles tan-T-
one (CCLXXXVl). 
To a solution of the oxime (CCLXXXIV) ( l . 3 g) in pyridine 
(13 ml; freshly dist i l led over KOH) was added p-toluenesulphonyl 
chloride ( i .3 g) and the reaction mixture was allowed to stand at 
room temperature for 15 hours. I t was then poured into ice-water 
mixture and extracted with ether. The ethereal layer was washed 
with water, dilute sulphuric acid, sodium bicarbonate solution 
(5%) and water and dried (anhydrous sodium sulphate). Removal 
of the solvents provided an oil ( i .2 g). The crude material in 
l ight petroleum-benzene was allowed to stand over a column of 
neutral alumina (30 g) for about 1 hour. Elution (each fraction 
of 20 ml was taken) with light petroleum (Fractions 1-4) and 
benzene (Fractions 6-ii) gave no product. Eluates from benzene-
ether (4:1 and l : l ) (Fractions 12-19) afforded the lactam (CCLXXXVl), 
recrystallized from ether-light petroleum (0.95 g), m.p. 198-200°; 
r^Jf^ + 70°? M + 3 9 d (C27H45N°)» (Founds c . 81.6; H, 11.53; 
N, 3.7. C^H^NO requires C, 81.2; H, 11.27; N, 3.5%); )) max. 
3200(m),3080(m)(-N-a), 3036(w)( cyclopropane J1 1 1 , 1670(s), 1658 em'Hs) 
(CONH); n.m.r. (lOO MHz) 8 6.88s (NH-CO; exchangeable with deu-
terium)53, 2.3 umc (C7a-H2), i.02 (C19-H), 0.71 (C18-H), 0.92 and 
0.84 (other methyl protons), 0.4-0.68 complex (cyclopropane 
1 1 2 protons) . 
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Attempted a c i d h y d r o l y s i s of 6-aza-3CC,5-cyclo-B-homo-5Pr-
cho le s t an -7 -one (CCLXXXVI). 
A mixture of the lac tam (CCLXXXVI) (500 mg), hydrobromic 
ac id (5 ml; 48%) and acetone (25 ml) was hea t ed under r e f l u x on 
a wate r ba th for 8 h o u r s . The r e a c t i o n mixture was then poured 
i n t o i c e - c o o l e d water and e x t r a c t e d wi th e t h e r . The e t h e r e a l 
l a y e r was washed wi th wa t e r , sodium b ica rbona te s o l u t i o n (5%) 
and f i n a l l y wi th wate r and d r i e d (anhydrous sodium s u l p h a t e ) . 
Removal of the s o l v e n t gave an o i l (390 mg) which was chromato-
graphed over n e u t r a l alumina (10 g) (each f r a c t i o n of 10 ml was 
t a k e n ) . E lu t i on wi th l i g h t pet roleum ( f r a c t i o n s 1-4) did not 
g ive any p r o d u c t , but e l u a t e s from l i g h t p e t r o l e u m - e t h e r ( 4 : l ) 
( f r a c t i o n s 6-10) gave the k e t o n e , 30T,5-cyclo-5iX-cholestan-6-one 
(CCLVIIl) which was c r y s t a l l i z e d from methanol ( l 60 mg), m.p. and 
m.m.p. 95-96 • F u r t h e r e l u t i o n wi th the same s o l v e n t system 
( f r a c t i o n s 12-17) a f forded 3^-bromo-50C-cholestan-6-one (CCXLVTl) 
(30 mg), m.p . and m.m.p. 126-127 . F u r t h e r e l u t i o n wi th l i g h t 
p e t r o l e u m - e t h e r ( 2 : l ) gave 3OC,5-cyclo-50C-eholestan-6-one oxime 
(CCLXXXIV) (20 mg), m.p. and m . m . p . i i 7 142-144° . 
Hydro lys i s of 3oC.5-cyclo-5oc-cholestan-6-one oxime (CCLXXXIV). 
A mixture of the cycloketone oxime (CCLXXXIV) (500 mg), 
hydrobromic a c i d (2 .5 ml; 48%) and acetone (25 ml) was hea ted 
under r e f l u x fo r 1 hour . The r e a c t i o n mixture was poured i n t o 
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ice-cooled water and ext rac ted with e the r . The organic ex t rac t 
was washed with water, sodium bicarbonate solut ion (5%) and water 
and dried (anhydrous sodium su lpha te ) . Removal of the solvent 
gave an o i l (350 mg) which was chromatographed over s i l i c a gel 
(10 g ) . Elution with l i g h t petroleum-ether ( 4 : l ) ( f rac t ions 4-9) 
gave the cycloketone (CCLVIH) ( l60 mg), m.p. and m.m.p. 96-97°. 
Further e lu t ion with the same solvent ( f rac t ions 10-15) afforded 
the bromoketone (CCXLVII) (140 mg),m.p. and m.m.p.1 126-127°. 
Elution with l i g h t petroleum-ether (2:1) ( f rac t ions 20-26) gave 
the unchanged oxime (CCLXXXIV) (40 mg), m.p. and m.m.p. 1 142-144°. 
3ft-BrQfflo-5fll-cholestan-6-one oxime (CCC). 
S^-Bromo-S^-cholestan-e-one (CCXLVII) (700 mg), hydroxyl-
amine hydrochloride ( i . 8 g ) , sodium aceta te t r ihydra te (2.8 g ) , 
methanol (40 ml) and water (2 ml) were mixed together and the 
mixture was heated under ref lux for 1 hour. The excess of the 
solvent was removed by d i s t i l l a t i o n under reduced pressure and the 
residue was d i lu ted with cold water. The oxime (CCC) was obtained 
as a so l id which was f i l t e r e d , a i r -d r i ed and c r y s t a l l i z e d from 
methanol (480 mg), m.p. 174-175°; fDCj^ + 83°; M+ 479/481 
(C27H46N0Br)j (Pound: C, 67.71; H, 9.58; N, 2 .9 . C27H46N0Br 
requires C, 67 .5 ; H, 9.58; N, 2.9%); (pos i t ive Bei l s te in t e s t ) ; 
)) max. 3290br(=N0H), 1660 caT\m)(CsN>); ( t . l . c . showed i t to be 
a homogeneous s ingle e n t i t y ) . 
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The Beckmann rear rangement of 3r-bromo-50C-caolestan-6-one oxime 
(CCC): 3/^-bromo-6-aza-B-homo-5<?C-cholestan-7-one (CCLXXXIX). 
The bromooxime (CCC) (400 mg) was added as qu ick ly as 
p o s s i b l e with s t i r r i n g , to the f r e s h l y p u r i f i e d th iony l c h l o r i d e 
(5 .5 ml) a t 0° and the r e a c t i o n mixture was poured immediately 
i n t o 4N potass ium hydroxide s o l u t i o n a t 80 , A s o l i d thus 
ob ta ined was f i l t e r e d , washed wi th wa te r and a i r - d r i e d . C r y s t a l -
l i z a t i o n from ch lo ro fo rm-e the r gave the bromolactam (CCLXXXIX) 
(290 mg), m.p. 85° f ^ J ^ - 2 7 ° * M + 479/481 (C^H^NOBr) ; (Found: 
C, 6 7 . 9 3 ; H, 9 , 8 9 ; N, 2 . 6 . C^H^NOBr r e q u i r e s C, 6 7 . 5 ; H, 9 .58 ; 
N, 2.9%) ( p o s i t i v e B e i l s t e i n t e s t ) ; "9 max. 3200(m), 3i00(m) (-NH), 
1668 cm"*1(s) (CONH); n . m . r . (iOO MHz) <5 5 .7br (NH-CO; exchangeable 
wi th d e u t e r i u m ) 5 3 , 3 .84br (CaX-H; » | = 24 Hz; a x i a l p r o t o n ) 4 0 , 
3 .3br (C50C-H; c o l l a p s e d to a double t of doub le t s on a d d i t i o n of 
Do0; J4/3H-5H=12 Hz; J40(H^§H=s 4.0 Hz) , 2 .32 unreso lved (C7a-H ) , 
a m 
0 .9 (C19-H), 0 .68 (C18-H), 0.88 and 0.82 ( o t h e r methyl p ro tons )* 
Sodium-amyl a lcohol r educ t ion of the bromolactam (CCLXXXIX). 
The bromolactam (CCLXXXIX) (250 mg) was d i s so lved in ho t 
amyl a lcohol ( 7 . 5 ml) and sodium metal ( l . 5 g) was added with 
s t i r r i n g and the r e a c t i o n mix ture was kept ho t f o r 2 h o u r s . I t 
was poured i n t o co ld wa te r , a c i d i f i e d with h y d r o c h l o r i c a c i d 
and e x t r a c t e d wi th e t h e r . The e t h e r e a l l a y e r was washed with 
sodium b ica rbona te s o l u t i o n (5%) and wa te r and d r i e d (anhydrous 
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sodium su lpha te ) . The solvents were removed by d i s t i l l a t i o n 
under reduced pressure when an o i l (310 mg) was obtained. The 
crude mater ial was ehromatographed over neu t ra l alumina (7.5 g ) . 
Elution with l i g h t petroleum-ether ( i : i ) and e ther gave 6-aza-B-
homo-50C-cholestan-7-one (CXVl), re c r y s t a l l i z e d from methanol 
(175 mg), m.p. and m.m.p. 171-173°. 
3ft-Iodo-5flC-cholestan-6-one oxime (CXCVI). 
A mixture of the iodoketone (CCXLVIIl) ( l .O g) hydroxylamine 
hydrochloride ( l .O g ) , sodium aceta te t r ihydra te (2.0 g) and 
methanol (40 ml) was heated under ref lux for 2 hours. Excess of 
the solvent was removed by d i s t i l l a t i o n under reduced pressure and 
the residue was d i lu ted with ice-cooled water. The crude oxime 
(CXCVl) thus obtained as s o l i d was f i l t e r e d , washed with water, 
a i r - d r i e d and c r y s t a l l i z e d from methanol (720 mg), m.p. 163-164°; 
fOCj^ - 35°; (Pound: C, 61.02; H, 9 .03; N, 2 .61 . C^H^NOI 
requires C, 61.48; H, 8.72; N, 2.65%); (pos i t ive Bei ls te in t e s t ) ; 
^ max. 3290(br) (=N0H), 1665 cm"1(m) (C=N-). Careful chromatography 
of the oxime showed that i t i s a s ingle homogeneous e n t i t y . /~k+ 
was not observed in the mass spectrum but a high mass peak a t m/e 
400 (M-l) was observed 7 . 
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The Beckmann rearrangement of 3r-iodo-5o<:-cholestan-6-one oxime 
(CXCVI): 3ft-iodo-6-aza-B-homo-5ft-cholestan-7-one (CXCVIIl). 
1. 3^-1 odo-50C-eholes tan-6-one oxime (CXCVl)(l,8 g) was added 
as quickly as possible with s t i r r i n g to thionyl chloride (18 ml J 
freshly pur i f ied) a t 0 and the solut ion was immediately poured 
in to 4N potassium hydroxide solut ion kept a t 80°. A so l id thus 
obtained was f i l t e r e d , washed with water and a i r - d r i e d . Crys ta l -
l i z a t i o n from acetone gave 3/-iodo-6-aza-B-homo-50C-cholestan-7-
one (CXCVIII) (0.98 g ) , m.p. 172-173°; £0Cj^ + 140; (Found: 
C, 61*21; H, 9 .01 ; N, 2.62. C^H^NOI requires C, 61.48; H, 8.72; 
N, 2.65$); (pos i t ive Bei l s te in t e s t ) ; >) max. 3210, 3060 (NH), 1670 
cm - 1 (CONH); n .m.r . (lOO MHz) o 5.45 poorly resolved doublet 
(NH-CO; J a 5 Hz; exchangeable with deuterium) , 3.94br (C30C-H; 
ff| = 23 Hz; axial p ro ton ) 4 0 , 3.32m (H-C5-NH; col lapsed to a doublet i 4 0 , 
of doublets on deuterium exchange, J4pH-5 H = 11.5 Hz; J4o(-H-5H = 
4.5 Hz), 2.25 unresolved (C7a-H2), 0 .9 , 0.82 and 0.68 (five methyl 
pro tons) , 
2. The iodooxime (CXCVI) (600 mg) was dissolved in pyridine 
(6 ml; f reshly d i s t i l l e d over KOH) and p-toluenesulphonyl chloride 
(600 mg) was added to the so lu t ion and the react ion mixture was 
kept a t room temperature for 15 hours. I t was poured in to i c e -
cooled water, extracted with e the r , washed with water, d i lu te 
hydrochloric acid, sodium bicarbonate solut ion (5fo) and f i na l ly 
with water and dried (anhydrous sodium su lpha te ) , Removal of the 
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solvent gave an oi l (da 600 mg) which was kept over a column 
of neut ra l alumina (25 g) for about 10 hours and then eluted 
(each f rac t ion of 10 ml was taken) , Elution with l i g h t petroleum 
(f ract ions i -5) gave no product. Elution with l i g h t petroleum-
ether (4:1 and 2 : l ) ( f rac t ions 6-13) gave the unchanged oxime 
(CXCVl) (30 mg). Further e lu t ion with l i g h t petroleum-ether ( i : l ) 
( f rac t ions 14-19) gave the iodolactam (CXCVIII) as an o i l which 
was c r y s t a l l i z e d from acetone (300 mg), m.p. and m.m.p. 172-173° 
(pos i t ive Bei l s te in t e s t ) ; ( t . l . c . and i . r . i den t i ca l with the 
iodolactam (CXCVIIl) prepared by the use of thionyl ch lo r ide ) . 
Sodium-amvl alcohol reduction of the iodolactam (CXCVTII). 
The iodolactam (CXCVIII) (190 mg) was reduced with sodium 
and amyl alcohol as described e a r l i e r . After usual work up of 
the react ion mixture the lactam (CXVl) (80 mg), m.p. and m.m.p. 
171-173 was obtained. 
5QC-Cholestan-6-one oxime (CXCIIl). 
A mixture of 53C-cholestan-6-one (XV) (l .O g ) , hydroxylamine 
hydrochloride ( i . 5 g ) , sodium ace ta te t r ihydra te (3.0 g) and 
ethanol (60 ml) was heated under ref lux for 1 hour. Excess of 
the solvent was removed by d i s t i l l a t i o n under reduced pressure 
and the residue was poured in to cold water. The crude oxime 
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(CXCIIl) thus obtained as so l id was f i l tered,washed with water, 
a i r - d r i e d and c r y s t a l l i z e d from ethanol (650 mg), m.p. 198-200° 
( r epor t ed 8 1 m.p. 204); M+ 401 (C27H47N0); )>max. 3260(s), 3150(m) 
(=:N-0H), 1670 cnT^w) (C-N-). 
6-Aza-B-homo-5gC-cholestan-7-one (CXVI). 
50C-Cholestan-6-one oxime (CXCIIl)(l .0 g ) , pyridine (lO ml; 
freshly d i s t i l l e d over KOH) and p-toluenesulphonyl chloride (l.O g) 
were mixed together and the mixture was kept a t room temperature 
for i hour. After usual work up of the reac t ion mixture the 
lactam (CXVI) was obtained as an o i l which was c ry s t a l l i z ed from 
ether (530 mg), m.p. 171-173° ( r epor t ed 8 1 m.p. 173°); M+ 401 
(C27H47N0). 
3^-Chloro-5flC-cholestan-6-one oxime (CXCV). 
3^-Chloro-5<X-cholestan-6-one (XVil) ( l .O g ) , ethanol (60 ml), 
hydroxylamine hydrochloride ( i . 5 g) and sodium ace ta te t r ihydra te 
(3.0 g) were mixed together and the mixture was heated under reflux 
for 2 hours. Dilution of the reac t ion mixture with water gave a 
so l id which was f i l t e r e d , washed with water and a i r - d r i e d . The 
so l id obtained was r e c r y s t a l l i z e d from ethanol to give the oxime 
(CXCV) (0.7 g ) , m.p. 173-175° ( r epor t ed 1 4 6 m.p. 175°); M+ 435/437 
(C27H46N0Cl); V max. 3280(s), 3150(sh), 1662 cnf^w) ( C=N-0H). 
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3/^hloro-6-aza-B-homo-5CE-cholestan-7-one (CXCVII). 
A mixture of the chloroketone oxime (CXCV) (l .O g ) , pyridine 
(lO ml; freshly d i s t i l l e d over KOH) and p-toluenesulphonyl chloride 
( l .O g) was kept in the dark for 15 hours. Usual work up of the 
react ion mixture gave an o i l (840 mg) which was chromatographed 
over neut ra l alumina ( l8 g ) . Elution with benzene furnished the 
unchanged oxime (CXCV) (125 mg), m.p. and m.m.p. 174-175 . 
Further e lu t ion with benzene-ether (4 :1 and 2 : l ) gave the lactam 
(CXCVII) as an o i l which was c r y s t a l l i z e d from methanol (500 mg), 
m.p. 149-150° ( repor ted 8 9 m.p. 150-151°)j M+ 435/437 (C27H46N0Cl); 
Vmax. 3230(m)(NH), 1670(s)( C=0), 730 cm~i(w) (C-Ci); n .m.r . 
(100 MHz) S 5.49d (NH; exchangeable with deuterium), 3.74br (C30G-H; 
w| = 24 Hz) 4 0 , 3.3 mc (C5K-H; collapsed to a doublet of doublets 
on deuterium exchange; J4£H-5H= 12 Hz; J4tfl-H-5Hra 4 Hz), 0.9 (C19-H), 
0.68 (C18-H), 0.88 and 0.83 (other methyl pro tons) . 
3ft-Acetoxy-6-nitrocholest-5-ene. 
To a cooled mixture of choles teryl aceta te (lO g) and 
n i t r i c acid (250 ml; d, 1.42) was added sodium n i t r i t e (lO g) 
with constant s t i r r i n g over a period of about 45 minutes. After 
complete addit ion of sodium n i t r i t e s t i r r i n g was continued for 
addi t ional 2 hours and then cold water (350 ml) was added to the 
react ion mixture. The sol id material thus separated was extracted 
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with e ther and the e therea l l ayer was washed with water, sodium 
bicarbonate solut ion (i0%) and f i n a l l y with water and dried 
(anhydrous sodium su lpha te ) . Removal of the solvent gave an oi l 
which was c r y s t a l l i z e d from methanol to give 3P-aeetoxy-6-ni tro-
cholest-5-ene (7.5 g ) , m.p. 104-106° ( reported m.p. 103-104°); 
M+ 473 (C29H47N04); V max. 1740(s) (CH3 - C - 0 - ) , I5 l5(s ) 
(C=C-N02),i233 c m ' ^ s ) ( a c e t a t e ) . 
3ft»Acetoxy-5(X:-cholestan-6-one (XVI). 
A mixture of 3r-acetoxy-6-ni t roeholes t -5-ene (lO g ) , acet ic 
acid (200 ml) , zinc dust (20 g) and water (20 ml) was heated under 
ref lux for 4 hours. Zinc dust was removed by f i l t r a t i o n and the 
f i l t r a t e was d i lu ted with large excess of water. Usual work up 
of the react ion mixture afforded the ketone (XVT) which was 
c r y s t a l l i z e d from methanol (6.7 g ) , m.p. 127-129° (reported 
m.p. 127-128°). 
3A-Acetoxy-5dC-cholestan-6-one oxime (CXCIV). 
To a solut ion of 3A.acetoxy-5PC-cholestan-6-one (XVI) (l .O g) 
in ethanol (30 ml) , was added an aqueous solut ion of hydroxylamine 
hydrochloride ( l .O g in 1.0 ml of water) and the mixture was made 
a lka l ine with potassium hydroxide so lu t ion (2%), After heating 
the react ion mixture for 10 minutes, i t was allowed to stand at 
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room t e m p e r a t u r e . C r y s t a l l i z a t i o n occur red wi th in 15 minutes and 
the crude oxime was f i l t e r e d , washed wi th water and a i r - d r i e d . 
R e c r y s t a l l i z a t i o n from e thanol gave the pure oxime (CXCIV) (850 mg) 
( t . l . c . homogeneous), m.p. 198-200° ( r e p o r t e d m.p. 201° ) . 
3r-Acetoxy-6-aza-B-homo-5lC-cholestan-7-one (CXIX). 
A mixture of 3 / -ace toxy-5$f -choles tan-6-one oxime (CXCIV) 
( l . O g ) , p y r i d i n e (10 ml; f r e s h l y d i s t i l l e d over KOfl) and p -
to luenesu lphonyl c h l o r i d e ( i . O g) was kep t i n the dark a t 15° for 
30 minu tes . Usual work up of the r e a c t i o n mixture provided the 
lac tam (CXIX) as an o i l which was c r y s t a l l i z e d from l i g h t pe t ro leum-
chloroform (650 mg), m.p. 223° ( r e p o r t e d m.p. 223° ) ; M+ 459 
(C 2 9 H 4 g N0 3 ) ; )> max. 3347(m)(NH), 1720(s)(CHg-CO-0), 1660(s) (NHCO), 
1250 cm" ( s ) ( a c e t a t e ) ; n . m . r . (iOO MHz) 6 5.58d(NH; exchangeable 
wi th deu te r ium) , 4 . 6 b r (C30C-H; w | » 22 Hz) , 3.4m (C5K-H), 2.02s 
(-OCOCHg), 2 .3 umc (C7a-H 2 ) , 0 .92 (C19-H), 0.67 (C18-4I), 0 . 9 , 
0 .86 and 0 .82 ( o t h e r methyl p r o t o n s ) . 
3/-Hydroxy-6-aza-B-homo-5gf-cholestan-7-one (CCCI). 
The lac tam (CXIX) (500 mg) was hydro lysed with methanolic 
po tash (40 ml; 15%) a t r e f l u x tempera ture for 2 hours and the 
r e a c t i o n mixture was poured i n t o i c e - c o o l e d wa te r . The organic 
m a t t e r was e x t r a c t e d wi th e t h e r and the e t h e r e a l l a y e r was washed 
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with d i lu te hydrochloric acid, sodium bicarbonate solut ion (l0%) 
and water and dried (anhydrous sodium su lpha te ) . Removal of the 
solvent provided a semi-solid which was c r y s t a l l i z e d from l igh t 
petroleum-chloroform to give (CCCl) (325 mg), m.p. 278 (reported m.; 
278-281°). 
6-Aza-B-homo-5PC-cholestane-3.7-dione (CXX). 
To a cooled solut ion of the lactam (CCCl) (300 mg) in 
acetone (30 ml) was added freshly prepared Jones ' reagent gradually, 
with s t i r r i n g t i l l pale yellow colour pe r s i s t ed . The react ion 
mixture was then allowed to stand for 20 minutes and poured in to 
cold water. The organic substance was extracted with e the r . Usual 
work up of the react ion mixture provided the lactam (CXX) which 
was c r y s t a l l i z e d from chloroform-ether mixture (l40 mg), m.p. 237 
( repor ted 8 8 m.p. 238-243°); M+ 415 (C27H45N02); V max. 3350(m) 
cm-* 
(NH), 1720(s)( C=0), 1660(3)^(^00) ; n .m.r . (lOO MHz) 6 6.14d (NH; 
exchangeable with deuterium), 3.66m (C50C-H), 2.25m (6 protons; G fl , 
C--H2 andC7a-H 2 ) , 1.05 (C19-H), 0.71 (C18-H), 0.9 and 0.82 
(other methyl pro tons) . 
3#-Aeetoxy-5PC-cholestan-7-one (XX). 
s/^-Acetoxycholest-S-en^-one (CLXXI) (2.0 g) was dissolved 
in acet ic acid (50 ml) and a f t e r mixing with 5% Pd/C c a t a l y s t 
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(600 mg), hydrogen gas was passed under 20 lbs pressure for 3 hours. 
The c a t a l y s t was removed by f i l t r a t i o n and the f i l t r a t e was di lu ted 
with water. The crude ketone (XX) was f i l t e r e d , a i r -d r i ed and 
r ec ry s t a l l i z ed from ether-methanol mixture ( i . 3 g ) , m.p. 143-144° 
( repor ted 1 4 9 m.p. 144°); M+ 444 (C 2 9H 4 80 3) . 
3r-Ace toxy-50C-chol es tan-7-one oxime. 
A mixture of 3/^-acetoxy-5^-cholestan-7-one (XX) (l .O g ) , 
hydroxylamine hydrochloride (2.5 g ) , sodium aceta te t r ihydra te 
(3.8 g) and ethanol (50 ml) was heated under re f lux for 4 hours. 
The excess of alcohol was removed by d i s t i l l a t i o n under reduced 
pressure and the res idual so lu t ion was kept overnight in the cold. 
Crysta ls of the crude oxime thus obtained were f i l t e r e d , a i r -d r i ed 
and r e c r y s t a l l i z e d from methanol (750 mg), m.p. 198-200 (reported 
m.p. 194 ) . 
3fi-Acetoxy-7a-aza-B-homo-5(X:-cholestan-7-one (CCLXXXVII). 
3/-Acetoxy-50C-cholestan-7-one oxime (580 mg) was mixed 
with ^-toluenesulphonyl chlor ide (580 mg) and pyridine (6ml; 
freshly d i s t i l l e d over KOH), and the react ion mixture was kept 
a t room temperature for 30 minutes. After usual work up of the 
react ion mixture a semi-solid (ca 320 mg) was obtained which was 
chromatographed over neut ra l alumina (8 g ) . The e luates from 
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benzene and benzene-chloroform ( 9 : l ) furnished the lactam 
(CCLXXXVII) which was r e c r y s t a l l i z e d from l i g h t petroleum-
chloroform mixture (280 mg), m.p. 168° (reported m.p. 168-169°); 
M+ 459 (C29H49N03); n .m.r . (iOO MHz)S5.28br (NHj exchangeable 
with deuterium), 4.6br (C3<*-H; w| a 22 Hz) 4 0 , 3.28m (C8-H), 
2.66d,d(C6-H2), 2.0s (0-COCHg), 1.0 (C19-H), 0.69 (C18-H), 0.9 
and 0.83 (other methyl pro tons) . 
3ft-Aeetoxycholest-5-en-7-one oxime (CCXXVl). 
3^-Acetoxycholest-5-en-T-one (CLXXl) (3.0 g) was dissolved 
in ethanol (200 ml) and to th i s was added hydroxylamine hydro-
chlor ide (8 .0 g) and sodium acetate t r ihydra te (12 g) and the 
mixture was heated under ref lux for 4 hours. The excess of 
alcohol was removed by d i s t i l l a t i o n under reduced pressure and 
the residue was d i lu ted with water. The p r e c i p i t a t e thus obtained 
was f i l t e r e d , washed thoroughly with water and a i r - d r i e d . The 
crude material was c r y s t a l l i z e d from ethanol to give the pure 
oxime (CCXXVl) (2.8 g ) , m.p. 187-189° ( r epor t ed 1 5 0 m.p. 188-189°); M+ 
457(C29H47N03); V max. 3467(s), 3060(w), i7l5(s)(CH3-C=0), 1650(m) 
(C=C-C=N0H), 1260 cm"1(s) ( a c e t a t e ) . 
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3r-Acetoxy-7a-aza-B-hoinocholest-5-en-7-.one (CCXXVIIL 
3^-Acetoxycholest-5-en-7-one oxime (CCXXVl) (i .O g) was 
dissolved in f reshly d i s t i l l e d thionyl chloride (20 ml) a t 0° 
and the so lu t ion was immediately poured in to 4N potassium hydroxide 
solut ion (200 ml) kept a t 90°. The s o l i d thus obtained was 
ext rac ted with e the r and the e thereal l aye r was washed with 
d i lu te hydrochloric acid, water, sodium bicarbonate solut ion 
(10%) and water and dried (anhydrous sodium su lpha te ) . Removal 
of the solvent gave an oi l (ca 900 mg) which was chromatographed 
over neu t ra l alumina (24 g ) . filution with benzene-ether (2 : l ) 
gave the lactam (CCXXVII) which was c r y s t a l l i z e d from l i g h t 
petroleum-chloroform (340 mg), m.p. 196-197 (reported m.p, 
198°); M+ 457 (C^H^NOg); n .m.r . (iOO MHz) $ 5.6br (NH exchange-
able with deuterium), 5.8s (C6-H), 4.67br (C3-H; V?| = 20 Hz), 
3.26m (C8-H), 2.02 (0-COCHg), 1.28 (C19-H), 0.7 (C18-H), 0.92 
and 0.85 (other methyl p ro tons ) . 
3/^Hvdroxv-7a-aza-B-homocholest-5-en-7-one (CCLXXXVIIIL 
The lactam (CCXXVl I ) (300 mg) was hydrolysed with methanolic 
potash (20 ml; 10%) a t ref lux temperature for 2 hours and the 
react ion mixture was poured in to ice-cooled water. The mixture 
was ext rac ted with excess of e ther and the ethereal layer was 
washed with d i lu te hydrochloric acid, sodium bicarbonate 
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solut ion (5%) and water and dried (anhydrous sodium sulphate) . 
Removal of the solvent provided the hydroxy lactam (CCLXXXVTIl) 
as a semi so l id which was c r y s t a l l i z e d from chloroform-ether 
mixture (200 mg), m.p. 186° ( r epor t ed 1 0 2 m.p. 188°); M+ 415 
(G27H4gN02); )>max. 3460(br)(0H), 3380(s)(NH), 1 6 5 5 ( S ) ( C=C-CQ), 
1610 c n T ^ s ) ( C=C ) ; n .m.r . (iOO MHz) <5 5.6br (MH; exchangeable 
with deuterium), 5.76s (C6-H), 3.66br (C3-H; w| = 22 Hz), 3.26m 
C8-H), 1.26 (C19-H), 0.69 (C18-H), 0.91 and 0.83 (other methyl 
p ro tons) . 
Cholest-5-en-»7-one (CLXXIV). 
Cholest-5-ene (LXXIX) (6.5 g) was dissolved in g lac ia l 
acet ic acid (350 ml) a t a temperature of about 75 . A solut ion 
of chromium t r iox ide (8.0 g) in 50% acet ic acid (iOO ml) was 
added with continuous s t i r r i n g over a period of 2 hours. After 
complete addit ion of chromic acid so lu t ion the reac t ion mixture 
was s t i r r e d for an addi t ional period of 2 hours a t the same 
temperature. The excess of chromic acid was destroyed by the 
addit ion of methanol (20 ml) and the solvent was removed by 
d i s t i l l a t i o n under reduced pressure . The residue was extracted 
with large excess of e the r and the e therea l solut ion was washed 
with water and then ext rac ted with sodium hydroxide solut ion 
(400 ml; 5%). The a lkal ine ex t rac t was ac id i f ied with d i lu t e 
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hydrochloric acid and the l i b e r a t e d organic acid was extracted 
with e the r . The e thereal l ayer was washed with water and dried 
(anhydrous sodium su lpha te ) . Removal of the solvent provided 
135 the seco-acid, 5-keto-5,6-secocholestan-6-oic acid as an 
o i l (400 mg). The acid was converted to i t s methyl e s t e r toy 
diazomethane, m.p. 103° (reported m.p. 102°) y max. I737(s) 
(C00CH-), 1708 cm~1(s) ( C=0); n .m.r . (100 MBz) & 3.56s (COOCH J , 
1.0 (C19-H), 0.74 (C18-E), 0.9 and 0.82 (other methyl protons) . 
The e therea l so lu t ion l e f t a f te r ex t rac t ion with sodium 
hydroxide was washed with water and dr ied (anhydrous sodium 
su lpha te ) . Removal of the solvent provided an o i l which was 
c r y s t a l l i z e d ffom methanol to give cholest-5-en-7-one (CLXXIV) 
(300 mg), m.p. 129° ( repor ted 1 3 5 m.p. 125-129°); M+ 384 (C27H440); 
Vmax. 1675(s) (C=*C-C=0), 1630 cm~1(m) (C=C). 
Cholest-5-en-7-one oxime (CCXXIV). 
Choiest-5-en-7-one (CLXXIV) (4.0 g) was dissolved in 
ethanol (200 ml) and to t h i s was added hydroxylamine hydrochloride 
(lO g) and sodium aceta te t r ihydra te (16 g ) , and the mixture was 
heated under ref lux for 4 hours. The excess of alcohol was 
removed by d i s t i l l a t i o n under reduced pressure and the residual 
mixture was ext rac ted with e the r . The usual work up of the 
organic ex t rac t provided the oxime (CCXXIV) which was c rys t a l l i z ed 
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from ethanol (3.5 g ) , m.p. 178-179° ( repor ted 5 3 m.p. 179-180°); 
M+ 399 (C27H4gN0); )^max. 3270(s)(N-0g), 3050(w), 1640 o«"1(m) 
( C=C-C=N-0H). 
Cholest-5-en-7-one oxime t o s v l a t e . 
The oxime (CCXXIV) (500 mg), p-toluenesulphonyl chloride 
(500 mg) and pyridine (8.0 ml; f reshly d i s t i l l e d over KOH) were 
mixed together and kept in the dark for 6 hours. After usual 
work up of the react ion mixture the desired oxime tosyla te was 
obtained as an o i l which was c r y s t a l l i z e d from l i g h t petroleum 
(300 mg), m.p. 109° ( r epo r t ed 1 0 2 m.p. 110-112°). 
7a-Aza-B-homocholest-5-en-7-one (CCXXV). 
A solut ion of the cholest-5-en-7-one oxime tosyla te (300 mg) 
in l i g h t petroleum was allowed to stand over a column of alumina 
(12 g) for 1 hour. Elution with l i g h t petroleum-benzene (2 : l ) 
gave the unreacted tosyla te (30 mg), m.p. and m.m.p.1 2 110°. 
Further e lu t ion with benzene-ether (4:1 and i : l ) provided the 
lactam (CCXXV), re c r y s t a l l i z e d from chloroform-light petroleum 
mixture (300 mg), m.p. 209° (reported 5 m.p. 210-211°). 
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Cholesta-3.5-dien-7-one oxime (CCXXXIIl). 
A mixture of cholesta-3,5-dien-7-one (CCXXXIl) (3.0 g ) , 
ethanol (150 ml), hydroxylamine hydrochloride (7.0 g) and 
sodium acetate t r ihydra te ('10 g) was heated under reflux for 
4 hours. The excess of alcohol was removed by d i s t i l l a t i o n under 
reduced pressure , and the remaining solut ion was poured in to i c e -
cooled water. The crude oxime (CCXXXIIl) was f i l t e r e d , washed 
with water and a i r - d r i e d and was c r y s t a l l i z e d from methanol 
(1.7 g ) , m.p. 175-176° ( r epo r t ed 1 5 1 m.p. 178°); M+ 397 (C^H^NO); 
Vmax. 3300(s)(N-0H), 3030(m), 1620 cnT^m) (C=C-C=C-C»N-0H). 
7a-Aza-B-homocholesta-3,5-dien-7-one (CCXXXIV). 
Choiesta-3,5-dien-7-one oxime (CCXXXIIl)(400 mg) was 
dissolved in freshly pur i f ied thionyl chlor ide (8.0 ml) a t about 
-5° and the r e su l t i ng solut ion was immediately poured in to hot 
potassium hydroxide so lu t ion (4N; 80 ml) a t ^ 80 . The semi-
so l id material thus obtained was extracted with e ther and the 
e therea l l ayer was washed with d i lu te hydrochloric adid, sodium 
bicarbonate solut ion (l0%) and water and dried (anhydrous sodium 
su lpha te ) . Removal of the solvent gave an oi l (380 mg) which 
was chromatographed over neut ra l alumina (12 g ) . Elution with 
benzene, benzene-ether ( 4 : l ) gave the lactam (CCXXXIV), which 
was c r y s t a l l i z e d from l i g h t petroleum (150 mg), m.p. 170 
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( r epo r t ed 1 0 4 m.p. 171°); M+ 397 (C27H43N0); ))max. 3260 (NH), 
1650(sh), 1640 cm""1(s) (C=C-C=C-C=0); n .m.r . (100 MEz) & 5.66, 
6.0 (4 protons; NH, C3-H, C4-H and C6-H),3.32m (C8-H), i . l (Cl9-K) , 
0.72 (C18-H), 0 .9 , 0.88 and 0.83 (other methyl protons) . 
3r-Hydroxy-5PC-cholestane. 
Cholesterol ( l .O g) was dissolved in absolute alcohol 
(30 ml) and hydrogen gas was passed in the presence of 10$ Pd/C 
c a t a l y s t (200 mg) for 4 hours under a pressure of 50 l b s . After 
removal of the c a t a l y s t by f i l t r a t i o n and the solvent by d i s t i l -
l a t i on under reduced pressure , 3r-hydroxy-5|#-cholestane was 
obtained as an o i l which was c r y s t a l l i z e d from methanol (750 mg), 
m.p. 140° (reported m.p. 142°). 
50C-*Cholestan-3-one ( V I l l ) . 
To a cooled solut ion of 3r-hydroxy-50(-cholestane (l .O g) 
in acetone (lOO ml) was added f reshly prepared Jones ' reagent 
gradual ly , with s t i r r i n g t i l l a pale yellow colour pe rs i s t ed . 
After allowing the react ion mixture to stand for 10 minutes i t 
was poured in to ice-cooled water and ex t rac ted with e the r . Usual 
work up of the react ion mixture gave the ketone (VTII) which was 
c r y s t a l l i z e d from methanol (500 mg)j m.p. 129 (reported 
m.p. 130°). 
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5PG-Cholestan-3-one oxime (CLXXXVIII). 
A mixture of 50(I-cholestan-3-one (VIII) ( l .O g ) , ethanol 
(60 ml), hydroxylamine hydrochloride (2.0 g) and sodium acetate 
t r ihydra te (3.0 g) was heated under ref lux for 2 hours. The 
solvent was removed by d i s t i l l a t i o n under reduced pressure and 
the residue was d i lu ted with cold water. The crude oxime 
(CLXXXVIII) thus obtained as s o l i d was f i l t e r e d , washed with 
water, a i r -d r i ed and c r y s t a l l i z e d from methanol (500 mg), m.p. 
200° ( repor ted 1 3 6 m.p. 197-201°). 
Cholest-4-en-3-one (CLIV). 
Cholest-5-en-3-one (LXXX) (4.0 g) was dissolved in ethanol 
(40 ml) and to th is was added a solut ion of oxalic acid (500 mg) 
in ethanol (5.0 ml) and the mixture was heated under reflux for 
15 minutes and then allowed to stand a t room temperature. Crys-
t a l l i z a t i o n occurred a f t e r 1 hour and to ensure complete c r y s t a l -
l i z a t i o n i t was cooled to 0-4 and then f i l t e r e d . The crude 
product was r e c r y s t a l l i z e d from methanol to give the ketone 
(CLIV) (2.9 g ) , m.p. 80° ( r epo r t ed 1 5 3 m.p. 81-82°) . 
Cholest-4-en-3-one oxime (CCXIX). 
A mixture of cholest-4-en-3-one (CLIV) ( i . 5 g ) , ethanol 
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(90 ml) , hydroxy!amine hydrochloride (3.5 g) and sodium aceta te 
t r ihydra te (5.0 g) was heated under reflux for 1 hour and 
allowed to cool . The c r y s t a l l i n e material thus separated out 
was f i l t e r e d , washed with water, a i r - d r i e d and c r y s t a l l i z e d 
from methanol to give the oxime (CCXIX) (900 mg), m.p. 150° 
O S f | 
(reported m.p. 152 ) . 
Cholesta-4,6-dien-3-one (CCXXVIIl). 
6ft-Bromocholest-4-en-3-one (CCXXXI) ( i .O g) was dissolved 
in pyridine (iO ml with 6% AgNO ) and the reac t ion mixture was 
kept in the dark for 48 hours. I t was poured into crushed i c e -
water mixture and ext rac ted with large excess of e ther . Usual 
work up of the react ion mixture provided an o i l (900 mg) which 
was chromatographed over neu t ra l alumina (25 g ) . Elution with 
l i g h t petroleum-benzene (6s i ) afforded the dienone (CCXiVIII) 
which was c r y s t a l l i z e d from l i g h t petroleum (l40 mg), m.p« 79° 
( r epor t ed 1 4 5 m.p. 80-81°)• 
3-Aza-A-homocholesta-4a.6-dien-4-one (CCXXX). 
To a solution of cholesta-4,6-dien-3-one (i.O g) and 
sulphuric acid (i.5 ml) in dry benzene (80 ml), sodium azide 
(250 mg) was added slowly with stirring at room temperature and 
252 -
the react ion mixture was allowed to stand for i hour and then 
poured into crushed ice-water mixture. The organic substance 
was ext rac ted with chloroform and washed with water and dried 
(anhydrous sodium su lpha te ) . Removal of the solvents under 
reduced pressure gave a so l id (300 mg) which was chromatographed 
over neut ra l alumina ( i2 g ) . Elution with chloroform gave the 
lactam (CCXXX) which was r e c r y s t a l l i z e d from methanol (220 mg), 
m.p. 240° ( r epo r t ed 1 0 3 m.p. 240-242°); M+ 397 (C^H^NO); ^ max. 
3200 (NH), 1660, 1618, 1580 cm"1 ( C=C-C=C-C=0); n.m.r . (100 MHz) 
S6.26br (NH; exchangeable with deuterium), 3.28br (C2-H ) , 5.92, 
5.63m (3 protons; C4a-H, C6-H and C7-H), l . i (C19-H), 0.74 (C18-H) 
0 .9 , 0.88 and 0.82 (other methyl p ro tons) . (The peak a t S 3 . 2 8 
was modified on addit ion of the deuterium oxide) . 
Deoximation of s t e ro ida l ketoximes with hydrobromic acid in 
acetone; A general procedure. 
A mixture of 5PT-cholestan-6-one oxime (CXCIIl) ( l .O g ) , 
acetone (50 ml) and hydrobromic acid (5 ml; 48%; freshly 
d i s t i l l e d ) was heated under ref lux for 1 hour. The react ion 
mixture was allowed to cool and the solvent was removed by 
d i s t i l l a t i o n under reduced pressure and the residue was di luted 
with water. Organic matter was ext rac ted with e ther and the 
e thereal l ayer was washed with water, sodium bicarbonate solut ion 
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(lOfo) and water and dried (anhydrous sodium su lpha te ) . Removal 
of the solvent gave an oi l which was c r y s t a l l i z e d from methanol 
to give 50C-eholestan-6-one (XV) (620 mg), m.p. 98° (reported 
m.p. 98-100°). 
The de t a i l s of the react ion and the y i e ld of product/s 
obtained from each oxime are given in tabular form below. 
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Attempted h y d r o l y s i s of s t e r o i d a l lac tams with hydrobromic 
ac id i n ace tone : A gene ra l p rocedure , 
A mixture of 3r-acetoxy-6-aza-B-homo-5(X-cholestan-T-
one (CXIX) ( i . O g ) , ace tone (30 ml) and hydrobromic ac id (5 ml; 
48%) was heated under r e f l u x f o r 2 h o u r s . The so lven t was 
removed by d i s t i l l a t i o n under reduced p r e s s u r e and the r e s idue 
was d i l u t e d with w a t e r . Organic subs tance was e x t r a c t e d with 
e t h e r and the e t h e r e a l l a y e r was washed with wa te r , sodium 
b ica rbona te s o l u t i o n and water and d r i e d (anhydrous sodium 
s u l p h a t e ) . Removal of the s o l v e n t gave a v i scous s o l i d which 
was r e c r y s t a l l i z e d from l i g h t pe t ro leum to g ive the l ac tam, 
3f2>-hydroxy-6-aza-B-homo--50C-cholestan-7-one (CCCl) (300 mg) 
83 o 
m.p. and m.m.p. 278 . 
The d e t a i l s of the r e a c t i o n and the y i e l d of p roduc t / s 
ob ta ined from each lac tam are given in t a b u l a r form below: 
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5-Keto-5 t7-seco-6-norcholestan-7-oic acid (CLXXV). 
Choiest-5-en-7-one (CLXXIV)(5.0 g) in chloroform was 
allowed to reac t with a chloroform solut ion of perbenzoic acid 
(2.5 mole equivalent) for 48 hours a t room temperature. The 
react ion mixture was poured in to ice-cooled water and ext rac ted 
with e the r . Usual work up of the react ion mixture gave a viscous 
o i l which was c r y s t a l l i z e d from l i g h t petroleum to give the seco-
acid (CLXXV) (530 mg), m.p. 190° ( r epor t ed 1 5 3 m.p. 190°); M+ 404 
(C 2 6 H 4 4 0 3 ) ; Vmax. 3280(br), 2650(w) (C00H), 1710 ( C=0), 1700 cm" 
(-£00H); n .m.r . (60 MHz) S 9.83s (COOH; exchangeable with deu-
ter ium), 1.0 (C19-H), 0.66 (C18-IJ), 0.88 and 0.8 (other methyl 
p ro tons) . 
Methyl 5-keto-5,7-seco-6-norcholestan-7-oate (CCCYII). 
An e therea l so lu t ion of the seco-acid (CLXXV) (lOO mg) was 
t rea ted with an e thereal so lu t ion of diazomethane in the cold 
t i l l a yellow colour pe r s i s t ed . The excess of diazoinethane was 
destroyed by addition of a few drops of ace t ic acid. Removal of 
the solvents gave an oi l which was c r y s t a l l i z e d from l i g h t 
petroleum to give the e s t e r (CCCVTI) (70 mg), m.p. 79° (reported 
m.p. 80-81°); M+ 418 ( C 2 7 H 46°3^ ^ max« 1 7 2 8 ("f i f i 0 0^) , I 7 0 8 cm"1 
( C=0); n .m.r . (60 MHz) S 3.56s (-COOCgg), 1.0 (C19-H), 0.75 
(C18-H), 0.9 and 0.85 (other methyl pro tons) . 
- 260 -
The mass s p e c t r a were measured on an AEI MS—9 mass 
spec t rome te r a t 70eV us ing a d i r e c t i n s e r t i o n teclinique a t 
source tempera ture of about 200°C. The a c c u r a t e mass measurement 
were r e l a t i v e t o fragment ions of h e p t a c o s a f l u o r o t r i b u t y l a m i n e 
a t a r e s o l v i n g power of 15 ,000 . 
The va lues (m/e) of the fragment ions from va r ious com-
pounds are t a b u l a t e d below. The va lues i n pa ran these s a re the 
r e l a t i v e abundance (%) of the peaks , wi th r e s p e c t t o base peak 
taken as 100$, and the composi t ion of fragment ions as determined 
by accu ra t e mass measurement. 
3fi-Acetoxv-7a-aza-B-homo-5/)C-cholestan-7-one (CCUQQCVII)87 
M+ 459 ( 6 4 . 7 ; C ^ H ^ N O g ) , m/e 444 ( l 3 ) , 431 (30 ; C 2 8 H 4 9 N0 2 ) , 
416 ( 1 6 . 6 ) , 400 ( 2 5 ) , 399 ( 3 1 . 5 ; C^H^NO) ,384 ( 1 0 ) , 372 ( 8 . 3 ) , 
346 ( 2 1 ) , 340 ( 1 3 ) , 286 ( l 6 . 6 ) , 263 ( 3 2 ) , 262 ( 2 3 ) , 250 ( 3 0 ; : 
C 1 4H 2 QN0 3 ) , 222 (100 ; C ^ H ^ ) , 152 (85 ; CgH^NO) , 151 ( 2 3 ; 
CgH 3 N0) , 150 ( 3 0 ) , 135 ( 4 3 ) , 133 ( l 6 ) , 109 ( 3 3 ) , 107 ( 4 l ) , 
95 ( 4 5 ) , 93 ( 5 8 ) , 91 ( 2 0 ) , 83 ( 2 1 . 5 ) , 81 ( 4 9 ) , 79 ( 3 3 ) , 71 ( 2 3 , 2 ) , 
69 ( 4 3 ) , 67 ( 3 3 ) , 60 ( 3 3 ) , 59 ( 3 4 . 6 ) , 57 ( 2 8 ) , 56 ( 9 8 ) , 55 ( 6 6 ) , 
43 ( 8 8 ) , 41 ( 6 1 . 4 ) . 
3/^Hvdroxv-7a-aza-B-homocholest>5-en-.7..one (CCLXXXVIII*102. 
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174 ( 2 5 ) , 152 ( 1 5 ) , 150 ( 2 5 . 6 ) , 135 ( l 5 ) , 124 ( 2 3 ) , 109 ( 1 6 ) , 
107 ( 2 4 ) , 105 ( 2 1 . 6 ) , 95 ( 2 0 . 8 ) , 93 ( l 7 . 6 ) , 91 ( 1 9 ) , 81 ( 1 8 . 4 ) , 79 
( 1 5 . 2 ) , 57 ( 2 5 . 6 ) , 56 ( 3 9 ) , 55 ( 3 6 ) , 43 ( 3 8 . 4 ) , 41 ( 2 8 ) . 
3fcAcetoxv-7a-aza-B-homochole8t -5-cn-7-oae (CCXXVII)102 
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6-Aza-3-homo-5gC-cholestan-7-one (CXVl) . 
M+ 401 ( 3 1 ; C 2 7 H 4 7 N 0 ) , m/e 386 ( 6 . 7 ) , 383 ( 2 ) , 373 ( 3 ) , 
358 ( 3 ) , 330 ( 4 . 4 ) , 329 ( 3 . 7 ) , 316 ( 3 . 3 ) , 288 ( 8 . l ) , 261 ( 3 ) , 
260 ( 3 ) , 246 ( 3 . 7 ) , 245 ( 3 . 7 ) , 153 ( l l ; CgH^NO), 133 ( 8 ) , 
126 ( 7 . 4 ) , 121 ( 6 . 7 ) , 119 ( 5 ) , 113 ( 6 . 7 ) , 112 ( l i . 9 ) , 111 ( l 0 . 4 ) , 
110 ( 1 2 . 6 ) , 109 ( 7 . 4 ) , 107 ( 8 . 9 ) , 105 ( 6 . 7 ) , 99 ( 7 . 4 ) , 97 ( 6 . 7 ) , 
95 ( 1 7 ) , 93 ( l l ) , 91 ( 7 . 4 ) , 85 ( 1 2 . 6 ) , 84 (lOO; Cgf l^N) , 83 ( 1 3 ) , 
81 ( 1 6 . 2 8 ) , 79 ( 9 . 6 ) , 73 ( l 3 . 3 ) , 71 ( 9 . 6 ) , 70 ( 2 2 ) , 69 ( l 9 . 2 ) , 
67 ( 1 2 . 5 ) , 60 ( 8 ) , 57 ( l 8 . 5 ) , 56 ( 2 0 . 7 ) , 55 ( 2 7 . 3 ) , 44 ( 8 . 9 ) , 
43 ( 3 2 . 5 ) , 41 ( 2 2 ) . 
3^-Ghloro-6-aza~B~homo-.50C~cholestan~7~one (CXCVII) . 
M+ 435 /437 ( l 6 . 2 : 7 . 2 ; C 2 7 H 4 6 N 0 C l ) , m/e 4 2 0 / 4 2 2 ( 7 . 2 : 2 . 7 ) , 
4 0 7 / 4 0 9 ( 2 . 7 : 1 . 8 ) , 401 ( 9 . 9 ) , 400 ( 3 8 . 7 ) , 399 ( 4 3 . 2 ) , 384 ( 7 . 2 ) , 
372 ( 1 3 . 5 ) , 371 ( 6 . 3 ) , 3 7 0 . ( 6 . 3 ) , 330 ( 1 0 . 8 ) , 3 2 2 / 3 2 4 ( 6 : 2 ) , 
296 ( 8 . 1 ) , 286 ( 4 . 5 ) , 282 ( 9 ) , 280 ( 5 . 4 ) , 260 ( 5 ) , 232 ( 4 . 5 ) , 
226 ( 5 . 4 ) , 1 8 7 / 1 8 9 ( 3 0 . 6 : 1 0 . 8 ; CgH^NOCl), 151 ( l l . 7 ; CgH^NO), 
148 ( 5 ) , 147 ( 6 . 3 ) , 146 ( l 0 . 8 ) , 145 ( 9 . 4 ) , 144 ( 7 . 2 ) , 135 ( 7 . 2 ) , 
133 ( 1 1 , 7 ) , 121 ( 1 0 . 8 ) , 118 /120 ( l 0 0 : 3 0 ; C5HgNCl), 119 ( l 0 . 8 ) , 
110 ( 1 2 ) , 109 ( 1 4 . 5 ) , 108 ( 1 0 . 8 ) , 107 ( l 8 ) , 105 ( l 2 . 6 ) , 95 ( l 7 . l ) , 
94 ( 1 5 ) , 93 ( 2 8 ) , 91 ( l 6 ) , 84 ( 1 1 . 7 ) , 83 ( 2 1 . 6 ) , 82 ( 3 0 ) , 
81 ( 3 1 . 5 ) , 79 ( 2 2 . 5 ) , 71 ( l 4 . 4 ) , 70 ( 2 2 ) , 69 ( 4 8 ) , 67 ( 2 8 ) , 
60 ( 1 0 ) , 59 ( 1 0 ) , 57 ( 3 1 . 5 ) , 55 ( 4 7 . 8 ) , 43 ( 6 7 ) , 41 ( 4 5 ) . 
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3fi-Bromo-6-aza-3-homo-50C-cholestan-7-one (CCLXXXIX). 
M+ 479/481 (5:5; C27H46NOBr), m/e 464/466 (2.5:2.5), 
451/453 (2.5:2.5), 401 (20), 400 (53.7), 399 (20), 384 (5), 
372 (10), 371 (7.5), 330 (5), 286 (5), 279 (7.5), 260 (6.25), 
231/233 (13.7:12.5} C^H^NOBr), 167 (12.5), 162/164 (35:32.5; 
C5HgNBr), 135 (lO), 133 (l5), 123 (10), 121 (13.7), 119 (l5), 
110 (16.25), 109 (22.5), 108 (15), 107 (22.5), 105 (16.25), 
97 (17.5), 95 (33.7), 84 (26), 83 (40), 82 (37.5), 81 (40), 
79 (25), 71 (40), 70 (77.5), 69 (97.5), 67 (26.2), 57 (76), 
55 (92.5), 43 (lOO), 41 (77.5). 
A R7 
3/"Acetoxy-6-aza-B-homo-5QC-cholestan--7-one (CXIX) 
M+ 459 (14,6; C^H^NOg), m/e 444 (l4.6), 431 (4.9), 
416 (8.5), 400 (36.6), 399 (lOO), 384 (l2.2), 372 (l2.2), 
371 (11), 370 (18.3), 356 (ll), 330 (19.5), 286 (ll), 211 (25.6; 
C^H^NOg), 176 (9.7), 151 (29.3; CgH^NO), 142 (8.5; CyH^NOg), 
133 (15.8), 121 (12.2), 120 (ll), 119 (12.2), 110 (l9.5), 
109 (23.2), 108 (19), 107 (20.7), 105 (15.8), 99 (l3.4), 
98 (15.8), 95 (30.5), 94 (19.5), 93 (32.9), 91 (l5.8), 83 (34.2), 
82 (97.6; CgHgN), 81 (34.l), 79 (22), 70 (32.9), 69 (41.5), 
67 (25.6), 57 (34.l), 55 (51.2), 43 (56.l), 41 (35.4). 
- 264 -
6-0xa-B-homo-5PC~cholestaa-7-.one (CXLVIl) . 
M+ 402 (5.7; C ^ H ^ O ^ , m/e 387 (i.8), 384 (5.7; C ^ H ^ O ) , 
374 
331 
306 
245 (l), 219 (1.8), 216 (l.3), 178 (5.4), 167 (2.2), 163 (4.16), 
152 (3.8), 149 (3.2), 135 (7), 121 (6), 112 (8), 109 (7.4), 
108 (6), 107 (9.6), 95 (17.9), 81 (l6.9), 79 (8), 69 (l3.7), 
67 (13), 57 (12.8), 55 (27.2), 43 (21.l), 41 (l9.9). 
3/^Chloro-6-oxa-B-homo-5^-cholestan-7-one (CCXLIX). 
M+ 436/438 (10:5; C^H^OgCl), m/e 421/423 (3.8:1.2), 
418/420 (3.8:1.8), 408/410 (3:1.2; C26H4g0Cl), 402 (7.5), 
401 (26.3; C^^Oj, 400 (17.5; C^H^Og), 372 (7.5), 319 (26.3), 
318 (100; C 2 2H 3 80), 307 (3.7), 306 (3.7), 305 (4.3), 303 (3.8), 
- 265 -
291 (6.25), 263 (ll.2), 262 (45; C ^ B ^ ) , 247 (6.25), 245 (5.9), 
193 (7.5), 179 (7.5), 178 (8.7), 170 (7.5), 167 (13.7), 163 (8.7), 
161 (6.2), 153 (16), 151 (l3.7), 149 (8.7), 147 (6.2), 139 (l0), 
136 (15), 135 (20), 133 (l6), 123 (12), 122 (12.5), 121 (23.8), 
119 (13.7), 110 (8.2), 109 (l6.2), 108 (53.7), 107 (23.7), 105(16.2), 
97 (12.5), 96 (11.2), 95 (58.8), 94 (37.5), 93 (52.5), 91 (21.15), 
83 (26), 82 (17.5), 81 (51.25), 80 (8.2), 79 (31.25), 71 (22.5), 
70 (8.2), 69 (46.2), 67 (40), 57 (46.2), 56 (12.5), 55 (78.8), 
53 (12.5), 43 (68.7), 41 (5l). 
3/-Bromo-6-oxa-B-homo-5K-»cholestan-7-one (CCLIV). 
M+ 480/482 (8.5:8.5; C^H^OgBr), m/e 465/467 (2:2), 
462/464 (1.7:1.7), 452/454 (6.8:6.8; C^E^OBr), 402 (25), 
401 (78; C 2 7H 4 50 2), 400 (20; C ^ H ^ ) , 385 (4.2), 383 (5), 
373 (15), 319 (8.5), 318 (25; C^HggO), 263 (10), 262 (40; 
C 1 9H 3 4), 261 (IT ), 241 (12), 203 (8.5), 201 (6.8), 193 (7), 
191 (5), 179 (7), 177 (6.8), 167 (lO), 163 (8.5), 161 (6.8), 
153 (10), 152 (12), 149 (22), 147 (12), 138 (18.7), 136 (lO), 
135 (32), 133 (18.<), 123 (17), 122 (17), 121 (27.2), 119 (17), 
109 (40), 108 (47), 107 (44.2), 105 (18.7), 97 (17), 96 (12), 
95 (85), 94 (57.8), 93 (73.l), 91 (25), 83 (34), 82 (24), 
81 (71.4), 80 (17), 79 (46), 77 (l5), 71 (29), 69 (59.5), 
67 (71.4), 57 (69.7), 55 (100), 43 (89), 41 (69). 
- 266 -
97 
9: 
69 (48), 67 (49), 57 (55), 55 (96), 53 (l8), 43 (lOO), 41 (81.6). 
> (95), 94 (24), 93 (52.8), 92 (7.2), 
[13), 81 (63.6), 79 (42), 71 (27.6), 
• ), 5 (96), 53 (18), 43 (l O), 41 (81 < 
Cholest-5-en-7-one (CLXXIV)135. 
M+ 384 (100; C ^ H ^ O ) , m/e 369 (9.5), 366 (4.1), 
271 (17.8; C 1 9H 2 70), 244 (8.2), 243 (5.5), 231 (13.7), 229 (16.4), 
189 (38.36; C ^ H ^ O ) , 187 (8.2), 176 (41; C ^ H ^ O ) , 175 (21.9), 
174 (10.9), 163 (35.6; C ^ H ^ O ) , 161 (36.9), 136 (30.1; CgH^O), 
135 (23.3), 133 (9.6), 131 (6.8), 121 (26), 119 (9.6), 109 (l7.8), 
108 (12.3), 107 (21.9), 105 (15), 95 (24.6), 93 (26), 91 (22), 
81 (27.4), 79 (24.6), 77 (l0.9), 69 (16.4), 67 (23.2), 57 (20.5), 
- 267 -
55 ( 3 5 . 6 ) , 44 ( 3 2 . 8 ) , 43 ( 4 2 . 4 ) , 41 ( 2 8 . 7 ) . 
- 268 -
30C,4QC-Epoxycholest-5-en--7~one (CCLXI). 
M+ 398 ( 1 0 0 ; 
- 269 -
203 ( 1 3 ) , 201 ( 1 2 ) , 191 ( l 5 . 6 ) , 190 (65 ; C 1 2 H 1 4 0 2 ^ l 8 9 ( l 4 « 3 ) » 
187 ( 1 2 ) , 177 ( 2 3 . 4 ) , 175 ( 2 4 . 7 ) , 174 ( 1 4 ) , 173 ( 1 3 ) , 167 ( 1 6 . 9 ) , 
165 ( 1 1 . 7 ) , 163 ( 1 3 ) , 161 ( 2 2 ) , 159 ( 1 9 . 5 ) , 151 ( 2 0 . 8 ) , 150 ( l 5 ) , 
149 ( 1 7 ) , 147 ( 2 2 ) , 145 ( 1 7 ) , 137 ( l 5 . 6 ) , 136 ( l 3 ) , 135 ( 4 9 . 4 ) , 
134 ( 1 3 ) , 133 ( 2 1 . 4 ) , 131 ( l 4 ) , 123 ( 2 6 ) , 122 ( 2 8 . 6 ) , 119 ( l 5 . 6 > , 
109 ( 3 0 ) , 108 ( 1 7 ) , 107 ( 3 2 . 5 ) , 105 ( 2 6 ) , 95 ( 5 2 ) , 93 ( 4 5 . 5 ) , 
91 ( 3 2 . 5 ) , 83 ( 2 6 ) , 81 ( 5 8 . 5 ) , 79 ( 4 1 ) , 77 ( 1 3 ) , 71 ( 2 5 ) , 
69 ( 4 9 . 4 ) , 67 ( 4 3 ) , 57 ( 5 6 ) , 55 ( 8 2 ) , 43 ( 8 8 . 4 ) , 41 ( 7 9 . 3 ) . 
3y .4f t -Diace toxycholes t -5-en-7-one (CCLXVIl). 
M* 500 ( 0 . 8 5 ; C ^ H ^ O g ) , m/e 441 ( l 9 . 5 ) , 440 ( 5 5 ) , 
398 ( 3 4 . 8 ; C 2 7 H 4 2 0 2 ) , 397 ( 2 4 . 6 ) , 396 ( 7 0 . 5 ; C ^ H ^ O ) , 383 ( 1 3 . 6 ) , 
382 ( 1 4 . 4 ) , 381 ( 2 1 . 2 ) , 371 ( 6 . 8 ) , 370 ( l 9 . 5 ) , 369 ( 8 . 5 ) , 
328 ( 5 . 1 ) , 327 ( l l . O ) , 285 ( 9 . 3 ) , 283 ( 1 3 . 6 ) , 275 ( 7 . 6 5 ) , 
269 ( 6 ) , 267 ( 5 ) , 245 ( l l ) , 243 ( 8 . 5 ) , 241 ( 8 . 8 ) , 233 ( 1 4 . 9 ) , 
232 ( 6 5 . 4 ; C ^ H ^ O g ) , 2 1 9 ' ( 6 . 8 ) , 203 ( l l ) , 201 ( 2 7 . 2 ) , 190 ( l 8 . 7 ) , 
189 ( 2 1 ) , 188 ( 6 1 . 2 ; C ^ H ^ O ) , 177 ( l 7 ) , 175 ( 3 5 . 7 ) , 174 ( 2 5 . 5 ) , 
173 ( 2 9 . 7 ) , 161 ( 1 9 . 5 ) , lo9 ( 1 7 . 8 ) , 150 ( 1 2 . 7 ) , 149 ( 1 2 . 7 ) , 
148 ( 1 5 . 3 ) , 147 ( 1 4 . 8 ) , 145 ( 1 2 . 7 ) , 135 ( 2 0 . 4 ) , 133 ( 1 8 . 3 ) , 
131 ( 1 0 . 2 ) , 123 ( 1 2 . 7 ) , 121 ( 2 5 ) , 119 ( 1 7 ) , 109 ( 2 5 ) , 107 ( 2 8 . 9 ) , 
105 ( 2 5 ) , 97 ( 1 2 . 7 ) , 95 (37 .4> , 93 ( 3 2 . 3 ) , 91 ( 2 5 ) , 83 ( l 7 . 8 ) , 
81 ( 4 1 . 6 ) , 79 ( 2 5 ) , 77 ( 1 6 . 2 ) , 71 ( l 8 . 7 ) , 69 ( 3 5 . 7 ) , 67 ( 2 8 ) , 
67 ( 3 9 ) , 55 ( 5 0 ) , 43 (lOO), 41 ( 4 2 . 5 ) . 
- 270 -
M e t h y l - 5 - k e t o - 5 , 6 - s e o o c h o l e s t " 3 ~ e n « - 6 ~ o a t e (CCLXXl). 
M+ 430 ( 4 ; C^gH^Og), m/e 415 ( 0 . 4 8 ) , 412 ( 0 . 9 9 ) , 399 ( 2 ) , 
398 ( 1 . 6 ) , 370 ( 1 . 9 ) , 358 ( l . 6 ) , 357 ( 5 . 9 ; C ^ H ^ O ) , 321 ( 2 . 9 ) , 
320 ( 2 . 9 ) , 319 ( 3 . 9 ) , 305 ( l . 6 ) , 289 ( l . 9 ) , 248 ( 3 . 3 ) , 247 ( 1 3 . 2 ; 
C 1 8 H 3 1 ) , 245 ( 2 . 6 ) , 207 ( 2 . 8 ) , 205 ( l . 9 ) , 180 ( 2 . 6 ) , 177 ( l . 6 ) , 
175 ( 2 . 6 ) , 167 ( 2 . 6 ) , 163 ( 3 . 6 ) , 161 ( 2 . 6 ) , 149 ( 4 . 6 ) , 147 ( 4 . 3 ) , 
145 ( 2 . 3 ) , 135 ( 8 . 2 ) , 133 ( 8 . 5 ) , 121 ( 6 . 6 ) , 119 ( 6 . 3 ) , 111 ( l 8 . 2 ) , 
110 ( 1 0 0 ; C 7 H l Q 0 ) , 109 ( l 4 . 5 ) , 107 ( l l . 8 ) , 105 ( l 0 . 2 ) , 97 ( 3 . 9 ) , 
95 ( 1 4 . 8 ) , 93 ( 1 1 . 8 ) , 91 ( 9 . 2 ) , 83 ( 8 . 2 ) , 81 ( 1 8 . 5 ) , 79 ( 8 . 9 ) , 
71 ( 4 . 9 ) , 69 ( 1 1 . 8 ) , 68 ( 2 3 . 1 ) , 67 ( 7 . 9 ) , 57 ( l l . 2 ) , 55 ( 1 2 . 8 ) , 
43 ( 1 3 . 5 ) , 41 ( 1 1 . 5 ) . 
5 - g e t o ~ 5 t 7 - s e e o - 6 - n o r c h o l e s t a n - 7 - o i c a c i d (CLXXV) . 
M+ 404 ( 0 . 7 8 ; C ^ H ^ O g ) , m/e 387 ( 3 . 9 ) , 386 ( l 2 . 7 ) , 
376 ( 0 . 2 6 ) , 371 ( l . 2 ) , 360 ( 2 . 3 ) , 358 ( l . 6 ) , 343 ( 0 . 8 ) , 319 ( l . O ) , 
276 ( 2 . 8 ) , 275 ( l i . 9 ) , 264 ( l . 5 ) , 247 ( 4 . 2 ) , 163 ( 2 . 6 ) , 161 ( 3 . l ) , 
135 ( 9 . 1 ) , 133 ( 6 . 5 ) , 121 ( 6 ) , 119 ( 3 . 6 ) , 113 ( 9 . 9 ) , 112 (lOO; 
C 7 H 1 2 0 ) , 111 ( 8 . 8 ) , 110 ( 9 . 1 ) , 109 ( 5 . 9 ) , 107 ( 8 . 8 ) , 105 ( 4 . 4 ) , 
97 ( 4 . 4 ) , 95 ( 1 2 . 7 ) , 93 ( l 0 . 9 ) , 91 ( 6 . 5 ) , 83 ( 1 0 . 4 ) , 81 ( l 4 ) , 
79 ( 7 . 8 ) , 71 ( 6 . 5 ) , 69 ( l O . l ) , 67 ( 8 . 5 ) , 57 ( 1 2 . 2 ) , 55 ( l 7 . 7 ) , 
43 ( 1 6 . 4 ) , 41 ( 1 3 ) . 
- 271 -
Methyl 5 - k e t o - 5 . 7 ~ s e c o - 6 - n o r c h o l e s t a n - 7 ~ o a t e (CCCVI)1 . 
M* 418 ( 1 . 0 5 ; C 2 7 H 4 6 0 3 ) , n / e 400 ( 0 . 6 ) , 387 ( l . 5 ) , 
386 ( 2 . 4 ) , 374 ( l . 2 ) , 371 ( 0 . 7 5 ) , 358 ( 2 ) , 333 ( 1 . 4 ) , 307 ( 2 . 5 ) , 
275 ( 3 . 3 ) , 274 ( l . 6 5 ) , 247 ( 2 . 9 ) , 166 ( l . 9 ) , 163 ( 1 . 8 ) , 161 ( 2 . 5 ) , 
135 ( 4 . 2 ) , 133 ( 4 . 4 ) , 121 ( 3 . 3 ) , 119 ( 2 . 5 ) , 113 ( 8 . 8 ) , 112 ( 1 0 0 ; 
C 7 H 1 2 0 ) , 111 ( 1 . 8 ) , 110 ( 3 . 0 ) , 109 ( 3 . 4 5 ) , 108 ( 2 . 4 ) , 107 ( 5 . 2 5 ) , 
105 ( 4 . 4 ) , 97 ( 2 . 5 ) , 95 ( 5 . 7 ) , 93 ( 4 . 8 ) , 91 ( 3 . l ) , 83 ( 4 . 8 ) , 
81 ( 6 . 2 ) , 79 ( 3 . 2 ) , 71 ( 2 . 7 ) , 69 ( 5 . l ) , 67 ( 3 . 8 ) , 57 ( 5 . 4 ) , 
55 ( 8 . 2 ) , 43 ( 7 . 3 ) , 41 ( 5 . 3 ) . 
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r i a i c 
; P H ; 
R E S U M E 
P a r t - I 
1 3 D u :)•;: 
Previous work from these l abora to r i e s described the Baeyer-
V i l l i g e r oxidation of 3A-acetoxyeholest-5-en-7-one ( l ) and cholest-
5-en-7-one ( i l ) . The ketone ( i ) with perbenzoie acid provided 
S/^-aeetoxy-^a-oxa-B-homocholest-S-en-^-one ( i l l ) , s/^-ace toxy-6-
oxa-S-formyl-S/^-cholestan-T-one (IV), and a mixture of 3^-
aoetoxy-5-keto-5,7-seco-6-noreholestan-7-oic acid (V) and 5-keto-
5 , 7-seco-6-norcholestf3-en-7-oic acid (Vl) . I n t e r e s t i ng ly , the 
ketone ( I I ) furnished 5-keto-5,7-seco-6-norcholestan-7-oic acid 
(VII) as the sole product of the oxidat ion. 
R 
( I ) OAc 
( I I ) H 
AcO 
( I I I ) 
00H \ ^ 0 COOH 
(v) (VI) ®z (VII) 
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In the p r e s e n t s t u d y , s e v e r a l h i t h e r t o unexplored y e t 
e a s i l y a c c e s s i b l e s t e r o i d a l ke tones such as 3A-chloro-50C-cholestan-
6-one ( V I I l ) , 3A-bromo-50C-cholestan-6-one ( I X ) , 3A-iodo-5tf-
cho l e s t an -6 -one (X), 30C,5-cyclo-50C-cholestan-6-one ( X I ) , c h o l e s t a -
3 ,5 -d i en -7 -one ( X I I ) , methyl 3 r - a c e t o x y - 5 - k e t o - 5 , 6 - s e c o e h o l e s t a n -
6 -oa te (XI I I ) and 6^-bromocholes t -4-en-3-one (XIV) were sub j ec t ed 
t o the B a e y e r - V i l l i g e r c o n d i t i o n s and the s t r u c t u r e s of the 
p roduc t s ob ta ined were e s t a b l i s h e d on the b a s i s of t h e i r chemical 
and s p e c t r a l p r o p e r t i e s . 
(VI I I ) 
(IX) 
(X) 
CI 
Br 
I 
(XI I I ) 
(XI) (XII) 
AccA^ k 0<k^O 
A C U
 COOCH, T 
3
 Br (XIV) 
S^-Chloro-SOC-cholestan-S-one ( V I I I ) on perbenzoic ac id 
o x i d a t i o n u s i n g p - t o l u e n e s u l p h o n i c a c i d as t h e c a t a l y s t , gave 
- 3 -
3^-chloro-6-oxa-B-homo-50C-cholestan-7-one (XV) and 3A-ch loro-5r -
h y d r o x y - 5 , 6 - s e c o c h o l e s t a n - 6 - o i c a c i d (XVI), an a r t e f a c t of (XV). 
On the o t h e r hand, the ke tones (IX - XI) p rov ided 3^-bromo-6-oxa-
B-homo-50C-cholestan-7-one (XVII) , S/^-iodo-e-oxa-B-homo-aaC-
c h o l e s t a n - 7 - o n e (XVIII) and 30C,5-cyelo-6-oxa-B-homo-5<?(-cholestan-
7-one (XIX). 
H 
(VI I I ) 
PhCOaH
 t 
p-TsOH 
Na-AmOH 
S i l i c a gel 
column 
p-TsOH 
LiAlH, 
1 
00H 
CH2N2 
(XX) 
CH20H COOCIL 
(XXI) 
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xMv 
(IX) 
(x) 
X 
Br 
I 
PhC03H 
p-TsOH 
i [ U ^ 0 
X 
(XVII) Br 
(XVIII) I 
Na-AmOH. (XX) 
Q& 
(XI) 
PhCOgH 
p-TsOH 
(XIX) 
Methyl 3 $ - a e e t o x y - 5 - k e t o - 5 , 6 - s e c o c h o l e s t a n - 6 - o a t e (XI I I ) 
under s i m i l a r c o n d i t i o n s of o x i d a t i o n provided methyl 3^ - tosy loxy-
5 -ke to -5a -oxa -A-homo-5 ,6 - secoeho les t an -6 -oa te (XXIIl) and methyl 
5 - k e t o - 5 , 6 - s e c o c h o l e s t - 3 - e n - 6 - o a t e (XXIV), a p roduc t of e leminat ion 
of a c e t i c ac id from the s t a r t i n g ketone ( X I I l ) . The probable 
mechanism f o r the i n c o r p o r a t i o n of the t o s y l a t e group in the 
p roduc t i s d i s c u s s e d . 
( X I I I ) (XXIII) (XXIV) 
6^-Bromocholes t -4-en-3-one (XIV), when s u b j e c t e d to the 
B a e y e r - V i l l i g e r ox ida t i on c o n d i t i o n s , fu rn i shed the expected 
€ - l a c t o n e , 6/^-bromo-3-oxa-A-homocholest-4a-en-4-one (XXV) along 
wi th the Y" - l a c t o n e (XXVI). The mechanism f o r the formation of 
(XXVI) has been sugges ted . 
[ j " ^ PhCOgH / ^ " N ^ ^ Y " 
0 ^ < ^ y ^ p-TsOH * ) > ~ ^ y ^ 
Br 
(XXV) 
COGCH, 
(XIV) ( ) (XXVI) 
I n t e r e s t i n g l y , c h o l e s t a - 3 , 5 - d i e n - 7 - o n e ( X I I ) , under s i m i l a r 
r e a c t i o n c o n d i t i o n s wi th perbenzoic ac id af forded 30C,40T-epoxycholest-
5-en-7-one (XXVII) and SfX^A-dihydroxycholest-S-en-T-one (XXVIII), 
t he product of h y d r o l y s i s of (XXVII), and the expected l a c t o n e was 
not ob t a ined . 
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PhCOgH 
p-TsOH 
(XII ) (XXVII) (XXVIII) 
,, Ac„0/Py 
AcO 
P a r t - I I 
Previous work from these l a b o r a t o r i e s de sc r ibed the pre . 
p a r a t i o n of a z a s t e r o i d s from 3p -ace toxycho le s t -5 -en -7 -one ( i ) , 
c h o l e s t a - 3 , 5 - d i e n - 7 - o n e ( X I I ) , c h o l e s t a - 4 , 6 - d i e n - 3 - o n e (XXX), 
3A"Cb.loro-50C-cholestan-6-one (VI I I ) and 3/3Lacetoxycholest-4-en-
6-one (XXXI) by Schmidt r e a c t i o n or by Beckmann rearrangement 
of the cor responding oximes. 
- 7 -
AcO 
( I ) (XII) (XXX) 
AcO 
(XXXI) 
The p r e s e n t work i s an ex tens ion of the above, and 
employed the e a s i l y a c c e s s i b l e s t e r o i d a l ke tones such as 30C,5-
cyclo-50c-choles tan-6-one ( X I ) , 3/3-bromo-5£t-cholestan-6-one (IX) 
and s/^-iodo-SAC-eholestan-G-one (X) as the s t a r t i n g m a t e r i a l s . 
The Beckmann rear rangement of 30^5-cyclo-5<X-cholestan-6-
one oxime (XXXII), 3P-bromo-5<X-cholestan-6-one oxime (XXXIII) 
and 3/3-iodo-5a:-cholestan-6-one oxime (XXXIV), us ing th iony l 
c h l o r i d e o r / and p - to luenesu lphony l c h l o r i d e fol lowed by column 
chromatography over n e u t r a l alumina, p rov ided , 3«X',5-cyclo-6-
aza-B-homo-50C-eholestan-7-one (XXXV), 3/^.bromo-6-aza-B-homo-50r-
c h o l e s t a n - 7 - o n e (XXXVI) and s/^-iodo-e-aza-B-homo-SfX-cholestan-
7-one (XXXVIl), r e s p e c t i v e l y . S p e c t r a l and chemical p r o p e r t i e s 
- 8 -
supported the structures proposed for these lactams. 
(XI) 
NH 0H:HC1 f "^ ^ N ^ p - T s C l / P y 
NOH 
(XXXIl) (XXXV) 
NH20H:HC1 
(XXXVIII) 
- 9 -
S0C1, 
KOH 
NH20H:HC1 
1 
H NOH H I 0 
\ p-TsCl/Py 
(X) (XXXIV) * 2 ° 3 (XXXVII) 
I Na-AmOH 
(XXXVIII) 
In an a t tempt to ob t a in the amino a c i d (XXXIX), or 
p r o d u c t s de r ived from i t , the lac tam (XXXV) on h y d r o l y s i s with 
hydrobromic a c i d in b o i l i n g acetone gave 3« ,5-cyc lo-50c-choles tan-
6-one oxime (XXXII), the produc t of "Retro.*-Beckmann rear rangement" , 
30C,5-cyclo-50C-cholestan-6-one (Xl) and 3/^-bromo-5VX-cholestan-B-
one ( I X ) , an a r t e f a c t of ( X I ) . 
(XXXV) 
HBr 
Acetone ct?-
NOH 
(XXXII) 
ct^-
(XI) 
•HBr 
Acetone 
COOH 
(IX) 
(XXXIX) 
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In order to evaluate the generality of the "ftetro-. 
Beckmann rearrangement", a number of steroidal lactams (XXXVI -
XXXVIII) and (XL - XLIV) were heated with HBr in acetone, and 
in none of these cases we could obtain any evidence of "ftetro— 
Beckmann rearrangement". 
H 
(XXXVI) 
(XXXVII) 
XXXVIII) 
(XL) 
(XLI) 
H 
X 
Br 
I 
H 
CI 
OAc 
(XLII) (XLIII) 
(XLIV) 
R 
OH 
OAc 
3<X,5-Cyclo-50C-cholestan-6-one oxime (XXXII) was converted 
in to the corresponding ketone (XI) with HBr acetone mixture. This 
l ed to the p o s s i b i l i t y tha t t h i s combination may be of general 
use in converting oximes to t h e i r respect ive ketones. A large 
number of s t e ro ida l oximes (XLV - L I ) , (XXXIII) and (XXXIV) were 
subjected to deoximation with hydrobromic acid acetone and i t was 
found that t h i s i s an effect ive procedure for regeneration of 
ketones from t h e i r oximes in moderate to f a i r y i e l d s . 
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(XXXIII) Br 
(XXXIV) I 
(XLV) CI 
(XLVI) H 
H 
(XLVII) 
NOH 
(XLVIII) (XL IX) 
(L) 
R 
OH 
OAc 
(LI) 
It has not been established that whether it is a case of 
simple hydrolysis of oximes or the method involves transoximation. 
P a r t - III 
Several papers dealing with mass spec t ra l s tudies of 
s t e ro ids have appeared recent ly and as a r e s u l t of which useful 
- 12 -
correlations between structures and spectra have been arrived at. 
In the present study the mass spectra of several 7a-aza-, 6-aza-
(ring B £ -lactams), 6-oxa-(ring B £ -lactones) compounds in the 
cholestane series, cholesta-3,5-dien-7-one (XII) and related 
compounds have been studied. The composition of the salient 
fragment ions have been determined by accurate mass measurement. 
The fragmentations leading to some of the significant ion peaks 
have been discussed, their formation in some cases have been 
supported by appropriate metastable peaks. 
7a-Azasteroids. 
A survey of the l i t e r a t u r e revealed tha t s t e ro ida l ring 
B £ -lactams have remained as yet unexplored for t h e i r mass 
spec t ra l behaviours. This prompted us to examine the mass 
spec t ra of several s t r u c t u r a l l y r e l a t ed € -lactams such as 
7a-aza-B-homo©cholesta-3,5-dien-7-one (XLIl), S/^-hydroxy^a-
aza-B-homocholest**-5-en-7-one (XLIIl) , 3A-acetoxy-7a-aza-B-
homocholest-5-en-7-one (XLIV) and S/^-acetoxy^a-aza-B-homo-ScC-
cholestan-7-one ( L I l ) . 
H 
R 
(XLII) (XLIII) OH (LII) 
(XLIV) OAc 
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The mass spectra of these lactams show a common, intense 
peak at m/e 222 (C.-H-gN), regardless of the functionalities 
in ring A and therefore can be of diagnostic value in characteri-
zation of such lactams. The mechanism for the formation of this 
fragment ion has been suggested. 
C8H17 
(XLII«) 
U>) 
C8Hi7 
C„H. 
+NH, 
(c) 
m/e 222 (C15H28N) 
The compositions of other salient fragment ions have been 
examined by accurate mass measurement and the mechanism of their 
formation have been discussed. 
14 -
6-Az a s t e r o i d s . 
In continuat ion of the above work, mass spect ra of five 
s t r u c t u r a l l y r e l a t ed 6-azasteroids such as 6-aza-B-homo-5ft-
cholestan-7-one (XXXVIIl), 3A-bromo-6-aza-B-homo-50f-cholestan-
7-one (XXXVl), 3A-chloro-6-aza-B-homo-5(X-cholestan-7-one (XL), 
3/3-acetoxy-6-aza-B-homo-5X-cholestan-7-one (XLI) and 6-aza-B-
homo-50C-cholestane-3,7-dione (LII I ) have been examined. 
(XXXVI) Br (Mil) (XXXVIII') 
(XXXVIIl) H 
(XL) CI 
(XLI) OAc 
The mass spectra of these lactams show two significant 
modes of cleavage, A and B (as shown in XXXVIIl'), which appear 
to be characteristic of 6-aza-B-homo-7-one steroids. The composi-
tion of the fragment ions resulting from these cleavages have been 
determined by accurate mass measurement 
Tentative mechanism for cleavage modes A and B have 
been suggested. 
A. 
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B. 
(XXXVII I"«) 
<•> (I) 
m/e 84 (CgH^N) 
(XXXVIII") (£) 
m/e 153 (CgH^NO) 
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6-0xas tero ids . 
A few papers dealing with mass spectrometry of s te ro ida l 
lac tones have appeared recent ly but no work has been reported 
on the s t e ro ida l ring B € - l a c tones . The present study deals 
with the mass spec t ra l study of a few s t e ro ida l r ing B £ - lactones 
such as 6-oxa-3-homo-5<£-cholestan-7-one (XX), 3^-chloro-6-oxa-B-
homo-5aT-cholestan-7-one (XXV), 3A-bromo-6-oxa-B-hoino-50C-cholestan-
7-one (XXVII) and Sc^S-cyclo-e-oxa-B-homo-Sfli-cholestan^-one (XIX). 
X 
(XV) CI (XIX) 
(XVII) Br 
(XX) H 
The spectra of these 6 -lactones were found to be 
conspicuous by the presence of a prominent fragment ion peak at 
m/e 318 (c2^380^* T n e f o r m a t i o n of tnis fragment ion has been 
suggested. 
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^ 0 + 
(xx») (i) 
\x6v^ 
(D 
(k) (I) (a) 
m/e 318 (C22H380) 
The fragment ion peak a t m/e 318 may be of l imi ted value 
in charac te r i za t ion of such € - l a c tones . 
Cholesta-3,5-dien-7-one (XII) and re la ted compounds. 
In th i s study the mass spect ra of cho les ta -3 ,5 -d ien-7-
one (XII) , 3/2>-acetoxycholest-5-en-7-one ( i ) , 30<;4oc-epoxyeholest-
5-en-7-one (XXVIl), 3of,4^.dihydroxycholest-5-en-7-one (XXVIII) 
and 30C,4^-diacetoxycholest-5-en-7-one (XXIX) have been examined. 
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(XII) (XXVII) 
R(K 
R 
(XXVIII) H 
(XXIX) Ac 
AeO 
( I ) 
All these compounds have been found to give s i m i l a r s p e c t r a 
and were e a s i l y r e l a t e d t o the p r e v i o u s l y s t u d i e d 7 - k e t o s t e r o i d s . 
Methyl 5 -ke to -5 .6 - secocho le s t -3 -en -6 -»oa te (XXIY) and r e l a t e d 
compounds. 
The mass s p e c t r a of methyl 5 - k e t o - 5 , 6 - s e c o c h o l e s t - 3 - e n -
6 -oa te (XXIV), 5 - k e t o - 5 , 7 - s e c o - 6 - n o r c h o l e s t a n - 7 - o i c ac id (VII) 
and methyl 5 - k e t o - 5 , 7 - s e c o ~ 6 - n o r c h o l e s t a n - 7 - o a t e (LIV) have been 
examined. 
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The prominent fragment ion peak a t m/e 110 {CJR.QO) in 
the spectrum of (XXIV) and a t m/e 112 in (VII) and (HV) can be 
of diagnostic value in charac te r iza t ion of such seco-acids . 
The mechanism for the formation of the fragment ion m/e 110 and 
other s a l i e n t fragment ions have been discussed. 
